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SUBCOURSE OVERVIEW 
This subcourse is designed to provide you valuable information on setting poles, pole inspection, and 
installing anchors and guys. The information is based upon field manuals and resident training within 
the Signal School. This subcourse is presented in three lessons, each lesson building on the terminal 
learning objectives indicated below. 


Prerequisites: You must be able to climb poles. 


This subcourse reflects the doctrine which was current at the time it was prepared. In your own work 
section, always refer to the latest official publications. 


Unless otherwise stated, the masculine gender of singular pronouns is used to refer to both men and 
women. 


TERMINAL LEARNING OBJECTIVE 


ACTION: Set poles. 


CONDITION: You, as a member of a team, will be provided with a 5-foot goose necked shovel LC- 
19, 8-foot straight handle shovel LC-17, tape measure or ruler, digging spoon LC-18, 
digging bar LC-2A, poles, pike poles, pole supports, cant hooks, tamping bar LC-3, 
butting board, gloves, safety hat, carrying hooks, FM 11-372-7, and a training area. 


STANDARD: The standard is met when the hole is dug, pole is raised and set, hole is backfilled and 


tamped within 1 hour per pole; or student achieves a minimum of 70 percent on the 
subcourse examination. 
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ACTION: 


CONDITION: 


STANDARD: 
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Install anchors and guys. 


You will be given an anchor, anchor rod, expanding rod, guy strand, strand support, 
strand locking device, chain hoist, lag wrench, shovel, tamping bar, climbing 
equipment TE-21, lineman's bag, preinstalled pole, pull finder, stand grips, double 
pulling hook, bolt cutters, serving wire, land line, TE-33, FM 11-372-7, and FM 11- 
486-5. 


The standard is met when the student, as a member of a team, digs an anchor hole, 
attaches anchor rod to anchor, places anchor in hole with anchor rod extending 6 to 
12 inches above ground, backfills and tamps, climbs pole, installs guy to pole, and 
anchors within 2 hours; or student achieves a minimum of 70 percent on the 
subcourse examination. 


ii 


TABLE OF CONTENTS 


Section Page 
SUDCOUISE OVELVIOW si siseyoasesches astususvineslavsdada xevsaciensevh eds susvanadeaysvidexs vsceesios oldasevins nicngaadedeiuadaveaiynidass tvmeptuazaneds i 
Lesson Te Set POLS s.gacnsjinasasuiedsnsastsseandsasvesdivvadganteceysuadenbapaanasaiiandutvayeckesenduayestey wundsesgusdaremenagdeovanteeansanlannes 1-1 
Part A SATO Uy ah IPGL TN oes ars nase ase selena ated testtuasacares svc ase et ave meds esta mundi cateapectsoal uetodede: 1-1 

PareBe Equipment and Water ial sy cc.015csccaiccceeesesheaveardeci ecnssscdesnicesse herein eae wevtdestens 1-5 

ParteGs.; Sig aie the: Pole TG esses sccats hes Secceng od ch sedans ets deaeteds oy caceep ahca ce dentate stem ecnsteecennvete 1-7 

PartD: Raising and Setting the Pole .................cssscsscsssccsscescessssesscessccessceessesscessecesncees 1-14 

Part E: Sle PPIs POLES aocstcnteeovesetsi vera Aidanceh voteneeme uaa Wiiedal Meet onreaienales 1-27 

PraCllG OE XEPOUS Gs uc ctescurdash cok octteeres wtcesretectund tere hadiadomegctiantetwaber a cuaeeta eats 1-41 

Answer Key and Feedback .............cscssccssscesscssssessccssccesscesessesacessccesscesasenseesnes 1-46 

RESSOT. 2 AATICNOFS ANE GUYS 205s aeheconscoescedsceacherdaueesediediesaundcxecedsenesparisuecaghicdiev on tant adiebest micas ewavaeede: 2-1 
PartAy ~-Sizes‘and Types Of Guys iccessedcsscesschetescsaceissacesaebds odcenevveene unas encode sasteeeish ode sevencaetons 2-2 

Part Be ‘installing Anchors:and Guys. ccc ec ner on ne deeb aoauenuein aidan 2-7 

PartC: Grounding and Isolating Exposed GuyS ..........:cccccesseesteceseceeeceeseeeeaeeeeeeeeeeeaeees 2-33 

Part D: Protecting Poles Against Lightning ..0...... cece eeeeseeseceseceeeceeeeeeeaeceeeeeeeeeaeees 2-35 

PYACtCE EB OLCIS Coss ria sips Saic Secrest snlasietaedeunetaniddesbucpemscsenicaiehamiantcladustagusaawides 2-38 

Answer Key aiid Peed ack cc os creer ascstasicatecacassactatantancmsdctsh wentoataateceaneliactedes 2-42 


iii SS0439 


Section Page 


EieSSOr a2: TMS PC CUO srssteteoe ss sarnd etestuaegsaviau te Sehascoececaaeted esau cvauaduceSetalauens eagubiausevaueenetas hehavaon ca ceameelytawacesess 3-1 
Part A: — Pole Line Patrolling and Inspection .00.........ccccesccesceeeeeseeceseceeeeeeeeeeseeceaecneeeenes 3-1 

Part Be Uinispection: Of Poles ay. ccceinnx tec eiteca toca ioelc exes uncer dep eaten koe Gbeanied nee ads aaieoeelaess 3-4 

Pare? : “POLE CrCa miei 5 ccjsancassoaitcaicece adda ety muasceudenearsoatanantaaivexebssmiacesaavexesedeveteaanese ene 3-5 

Parte: ° Pole ReCOr dS isc secccsuciro aie cairn Gan acaaionems aan anes 3-6 

Practice EXGeise, s5iiiaspasiteclecccehssunidasttaccate ona ladacbacgeullinaadiuSadniantalutageusanitiage 3-7 

Pins wer Wey aid Berd achat icra wea acne arisias eitevant aeereds age tea Da snchuat eames 3-8 


S$S0439 iv 


LESSON 1 


SET POLES 


Critical Task: 113-588-1002 


OVERVIEW 


LESSON DESCRIPTION: 


In this lesson, you will learn safety and first aid; what equipment is needed; the procedure for digging 
the he; raising and setting the pole; and placing steps on the pole. 


TERMINAL LEARNING OBJECTIVE: 
ACTION: Set Poles. 


CONDITION: You, as a member of a team, will be provided with a 5-foot goose neck shovel LC-19, 
8-foot straight handle shovel LC-17, tape measure or ruler, digging spoon LC-18, 
digging bar LC-2A, poles, pike poles, pole supports, LC-16, cant hooks, tamping bar 
LC-3, butting board, gloves, safety hat, carrying hooks, FM 11-372-7, and a training 
area. 


STANDARD: The standard is met when the hole is dug, pole is raised and set, hole is backfilled and 
tamped within 1 hour per pole; or student achieves a minimum of 75 percent on the 
subcourse examination. 


REFERENCE: — The material contained in this lesson was derived from FM 11-372-7. 


INTRODUCTION 
Installing a telephone pole takes skill, knowledge, teamwork, and above all, the proper tools and 
equipment. Within this lesson, you will learn about safety and what tools and equipment are necessary 
to properly install a telephone pole. You will also learn the safety factors you must recognize to prevent 
accidents and injuries. 


PART A - SAFETY AND FIRST AID 


a The observation of safety regulations and practices on the job at all times is the responsibility of 
each individual. All installation personnel will become familiar with and 
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observe the safety precautions and practices appearing in this lesson. The safety procedures supplement 
and enhance the safety data outlined herein and will be observed when performing pole line work which 
may not be specifically covered in this manual. 
2. The installation of pole lines expose personnel to many safety hazards that are not common to 
other activities. Most accidents which occur during pole line installation can be prevented. It is the 
responsibility of the outside plant team chief to instruct team members in a manner that will reduce and 
eliminate accidents. Individual team members are responsible for the overall safety of the team as well 
as their own safety. They can best assist themselves ad the entire team by performing their assigned 
tasks in the specified order and in the proper manner. 
3. Body belts and safety straps require a considerable amount of care and maintenance. Each 
person will inspect his or her body belt and safety strap each day before using the equipment. Team 
chiefs should make regular inspections of the body belts and safety straps of all team members looking 
for the following defects: 

a. Cracks or cuts in the leather. 

b. Thinness due to wear. 

c. Broken threads in the sewing. 

d. Loose or broken rivets. 

e. Poor action of the snap-hook keeper. 

f. Holes stretched too large by the tongue of the buckle. 


g. Excessive wear directly under the roller of the safety strap buckle. 


h. Excessive play between the sleeve and the pin where the snap-hoops are attached to the 
safety strap. The extra play is caused by abnormal wear of the pin. 


i. Hard spots in the leather caused by heat. Heat dries out the leather and makes it brittle. 

4. Use of safety straps. Observe the following precautions in the use of the safety straps: 
a. Check the connection at the snap-hook to the D-ring before putting any weight on the strap. 
b. Keep the snap hook facing away from the body when the hook is engaged in the D-ring. 


c. Keep both ends of the safety strap snapped into one D-ring when the strap is not being used. 
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WARNING 


Do not rely on the click of the snap-hook keeper as 
evidence of a sure connection. 


d. Do not attach the safety strap to a ladder unless the ladder is secured against falling. 
e. Do not attempt to lengthen safety straps with rope or wires. 
f. Do not use the safety strap or body belt to lift or pull objects. 
g. Store strap and belt away from contact with sharp objects and heat. 
5. Use of climbers. Observe the following precautions in the use of climbers: 
a. Be sure the climbers are the proper size. 


b. Inspect climbers often. Replace worn straps and correct any defects that may have 
developed. Do not use rope or wire as strap material. 


c. Remove climbers when not engaged in continuous pole-climbing activities. Do not wear 
climbers while performing any work where they are not required. 


d. Keep the gaffs (spurs) properly sharpened ad in the same condition on each climber. Do not 
use climbers with loose gaffs. 


e. Use care to avoid gaffing yourself or others. 
f. Never use climbers as levers or pliers. 
6. Climbing poles. Observe the following precautions when climbing poles: 


a. Before climbing the pole, inspect the climbers, body belt, and safety strap. Be sure they are 
in good condition. 


b. Make certain the pole is strong enough to support your weight or that suitable supports have 
been placed before climbing the pole. 


c. Climb the high side of the pole whenever possible. This is the area which is the outside of 
the sweep or the outside angle of a pole set at a slant. 


d. Avoid ground wires and cracks, splits, knots, and hard spots in the pole. 
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WARNING 


MANDATORY REQUIREMENT 


Install adequate safety guys on a one-for-one basis 
before releasing tension on permanent guys. Do not 
relieve tension on pole or tower guys until safety guys 
are in place, anchored, and tensioned to accept the load. 


e. Test pole steps before placing the full body weight on the steps. 
Ve Working on poles. Observe the following precautions when working on poles: 


a. Make handlines fast to strand or other pole fixtures as soon as the working position is 
reached and the safety strap secured. Do not loop handlines over tools in the body belt. 


b. Raise and lower tools and materials with a handline. Attach a canvas bucket to the handline 
to raise small tools and hardware. 


c. Do not place tools or equipment on the tops of poles or crossarms or hang anything on the 
line wires, cable, strand, or guy wires. 


d. Be sure the gaff supporting most of the body weight is secure in the pole when reaching 
away from the pole. 


e. Avoid excessive stepping around the pole. Do not make fast swings on the safety strap. 
8. Setting pole. Observe the following precautions when setting poles with pikes: 

a. Remove all tools ad other materials from the vicinity of the pole before proceeding to set the 
pole. Place all digging bars, shovels, ad other tools on the truck or at a safe distance from the work. Do 


not stick tool, upright in the ground. 


b. The team chief or authorized person should give all instructions and signals, usually from a 
position near the pole butt. 


c. Keep unauthorized personnel at a distance of the pole length and a half. 


d. Be sure all winch lines, rope slings, pike poles, and other tools and equipment are in good 
condition. 
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e. Be sure that the pike poles used are long enough to properly balance the pole. 
f. Use a deadman pole support handled by an experienced person when using pike poles. 
g. Do not shift the position of pike poles until the person directing operations gives the word. 


h. Do not climb newly set poles until the pole has been backfilled, tamped, and all required 
temporary guys are in place. 


9: Dismantling poles. Observe the following precautions when dismantling poles: 
a. Guy or brace all poles that are known to be weak or broken before starting to dismantle. A 
pole that may be safe when the strain of wires or cable is equal in both directions may become unsafe 


when part or all of the wires are removed. 


b. Lower all pole fixtures and hardware to the ground with a handline. Do not drop anything to 
the ground. 


c. When removing guys from poles, disconnect the strut or anchor end of the guy first. 


d. When a pole is to be pulled out from the ground, attach winch lines or pulley blocks high 
enough on the pole to be sure the pole is butt-heavy. 


10. + Working near foreign wires. 


a. Consider all electric lights and power wires as dangerous at all times. Street lighting circuits 
may be live circuits, even when the lights are not on. 


b. Avoid contact with transformer cases, electric light brackets, lamp fixtures, wires, and guys. 
Report specific hazardous conditions to the officer-in-charge. 


c. Do not throw measuring tapes or ropes containing metal strand over lights or power wires. 


d. Support guys, wires, or suspension strands with rope messengers when placing the wires or 
strands over light or power wires. 


PART B - EQUIPMENT AND MATERIALS 


ce The tools used in the installation of pole lines are listed in Table 1-1. The table does not include 
general hand tools such as screwdrivers, wrenches, hammers, drills, and so forth. 
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TOOL 


Ax 
Ax, hand 
Bar 
Digging 
Tamping 
Blocks and tackles 
Chisel 


Cutter, strand 
Deadman 
Handline 
Hoist, chain 
Hook 

Cant 

Clevis clamp 


Jack, pole 


Line, tape 
Plumb line, hand 
Pole, pike 

Rod, range 

Saw, wood 


Shovel, long handled 


Spoon, digging 


Wrench, chain-type pipe 
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Table 1-1. Installation tools. 


FYELD OF USE 


Cutting poles, stakes, and trees 
General use 


Digging pole holes 

For earth tamping around poles 
Pulling and hoisting operations 
Cutting gains, framing braces and 
logs 

Cutting strands and bolts 
Supporting poles while setting 
General use 

Pulling and lifting operations 


Handling and turning poles 
Pulling up guys using automatic 
locking clamps 

Raising and removing poles from 
ground 

For lineal measurements 
Sighting poles for initial alignment 
Erecting and bracing poles 
Sighting pole locations 

Saw logs and timbers 

General digging use 

Digging pole holes 


Driving screw-type anchors 
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2 Maintenance and repair materials. The list of maintenance and repair materials in Table 1-2 is 
provided for information purposes only. The actual requirements for materials will vary, depending 
upon the size and type of outside plant being maintained at the particular location. 


Table 1-2. List of maintenance and repair materials. 


Curved, square 
Round washers, 3/4 by 1 3/4 inches 
Spring, back 
Square, 3/4 by 2 1/4 inches 

Wire 
Copper 
Copper steed (.104 and .128 inch) 
Galvanized steel (.109 inch) 
Hard drawn (.104 inch) 
Medium hard-drawn 
Soft drawn 


PART C - DIGGING THE POLE HOLE 


1. General. The line layout crew indicates on the stake for each pole, the location, size and class of 
the pole, and the size and number of guys. The line layout crew also places stakes for the anchor 
locations. The spacing of poles is more exact for lines supporting transposed open wire than for those 
supporting aerial cable only. 
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a. Shifting pole sites from stated locations. If rock formation or other conditions prohibit 
location of the pole at a designated location, shift the pole location as much as 10 feet either direction in 
the line of lead. However, inform the project engineer whenever the location of an open-wire 
transposition pole is shifted. If more than three transposition poles in a transposition section are to be 
shifted, the project engineer must be consulted before changes are made. 


b. Use of existing pole. If it is necessary to use existing lines in which pole spacings are 
unsuited to the required new transposition patterns, the movement of poles at times can be avoided 
through the use of the standard midspan transposition bracket. 


2 Diameter and depth of holes. 


a. Diameter of pole holes. The center of the pole hole is located at the stake site. Make sure the 
diameter of each pole is the same from top to bottom and is large enough to leave 4 inches of free space 
around the pole. This space is used for the backfill and tamping. 


b. Depth of pole holes. When practical, dig pole holes deep enough to provide for planned 
change in grade. 


c. Average depth in firm ground or solid rock at ground level. The standard depth for pole 
holes in average firm ground or in solid rock s listed in Table 1-3. If the diameter of a pole hole in solid 
rock is 2 feet or more, dig the pole hole the same depth as a hole in average firm ground. 


Table 1-3. Standard pole hole depth. 


Depth of setting in Depth of setting in 
Length of pole average firm ground solid rock 
(M) FT (M)FT (M)FT - 
4.83) 16 67) 312 (92) 3 
GAs) 18 G07 312 {927 3 
6.10) 20 (122) 4 (92) 3 
(6.71) 22 G22) 4 (92) 3 
(7.63) 25 153) 5 (92) 3 
(9215) 30 (1.68) 512 1.07) 312 
(10.68) 35 O83) 6 (1.22) 4 
{1220) 40 11.83) 6 (1.22) 4 
(23.73) 45 12.98) 612 a37) 412 
0525) 50 (2.14) 7 Q.37) 412 
(16.78) SS @29) 712 G53) 5 
(1830) 60 C4) 8 (1.53) 5 
G93) 65 C59) 812 83) 6 
135} 70 @75) 9 1.83) 6 
(22.88) 75 2390) 912 (183) 6 
(24.40) 380 3.05) 10 (2.14) 7 
(25.93) 85 (820) 10 12 @14) 7 
27.45) 90 (G36) il (2.14) 7 


“These depths of setting are recommended where solid rock is encountered at the ground level and the diameter of the hole 
Permits pieces of rock to be wedged firmly between the poie surface and the walis of the hole to prevent the pole from leaning. 
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d. Solid rock below ground level. Where solid rock is encountered below the ground level, set 
poles to the minimum depths shown in Table 1-4. Where solid rock is encountered within 6 inches of 
the required depth of setting in firm ground, the pole may be set at this reduced depth; this will avoid 
blasting provided the adjacent poles are set to the full standard depth. 


Table 1-4. Minimum total depth of setting. 


Minimum total depth of setting 


Depth below 

ground at (75M) (9M) (10.6 M) (122M) (137M) (152M) (147M) (143 MD 

which solid 26 FT se FT 36 FT 40 FT 45 FT sO FT S86 FT 60 FT 
rock is pole pole :pole pole pole pole pole pole 

encountered FT(M) Fri mM) Fr(M) FT(M) FT (M) FT( Mm FT( mM) FT(M) 


FT (M) 30° (9) 36° 12) #407 92) «40° 12) 4B" OM 46° G4) 60° Us) «6Stm OOS 
ot" (18) St° G1.) «ST1° 13) 443° «(132) 43° «((1.32) 48° 142) 470° 1149) 52° 150 54° O53) 
iv° (3) S10" 4&2) 42° 137) 46° M14) 48° 4) «610° 1142 61° GSD 5B" GS) 58° O73) 
18° 45) 42° 27) 45° 01139) 49° G47) 49° 137 51° 15D 54” ASS) 5B" 173) S11” 11.79) 
20" (6) 43° (39) 48° 42) 2” 52) GI" «SD 53° 6) S3° 74) GD" 1B) G4" BS) 
26° (76) « 4B" 42) 5D" 5) S4a~ 5S) «54° (1.55) 58° (78) SU" 18) 64" 185) 6B" (206) 
30° (9) 410° (148) 52° 1.52) 57° (7 S57” (1.71) Sil* (1.79) 64° (185) 6B~ (206) 70" WI) 
36” (1) 411" (149) S4- (155) 59° 1.74) S93” (2.74) 61° O81) 67° (201) G11" (209) 73" (218) 
40° 412) «50° «f15)) «S3" US) | «6S11~ (1.79) STI” (1.79) 64° 85S) 69° @O7) T1" (C1 76" VS) 
46" (124) 50° (5) S6* (1.7) 60° 8) 60° 8) 65° 95) S10" (08) 73° (218) 7B" (236) 
50° G5) 50° 15) S56” 17) 60° G8) 6D" 8) 66" 20} TO” G21) TH” C25) TIO” 24s) 


5B" 4.7) 58° U7) 60° 8) 60° OS 66" Oo) TO @1) 75" C3 7TI" (49) 
60" (1.8) 60° 8) 60° (18! 66° @Oo} TU" 2H 78° 23; Bu" 5) 
65" (2.0) 6G" (20) 70° @1) TS" (23) BI 25) 
7D" 2.) TD" 1) «78° 23) 8D" 25) 
76° (23) 78- (23) By 5) 
Bv- (2.5) Bu" (25) 

3: Methods of digging pole holes. Pole holes can be dug with hand tools, an earth boring machine, 


a water jet, or dynamite. 


a. Digging holes with hand tools. To dig holes with hand tools, use long-handled, straight 
shovels and digging spoons, a gooseneck shovel, and digging bars. Keep the area around the hole clear 
of earth removed from the hole. See Figure 1-1. 


(1) Using the long-handled straight shovel or a digging bar, depending upon soil conditions, 
loosen the dirt in the bottom of the hole. Use a digging spoon to remove the loose earth. Pry the 
digging spoon against the side of the hole to gain leverage. Square of the bottom of the hole to the full 
diameter. 


(2) Shift large rocks that cannot be removed by hand or with the digging spoon from side to 
side, and drop them to the bottom of the hole. Backfill around these rocks and thoroughly tamp the soil. 
Dig the hole deep enough to cover the rocks. 


1-9 S$S0439 


24M (6 FT) STRAIGHT 
HANDLE SHOVEL 


: ; 
H Pat : EASILY BE DUG WITH r ABOUT 30 CM 
tf tpy | 152M (5FT) SHOVEL I ' {1 FT) 
: 7 _~'. : REQUIRED t ~ 8 
ae ¢ DEPTH I*<"t- 
ae 
} 1 
! ’ OUTLINE OF 
ie BROPOSED HOLES 
® ae, 


“mew” 


BEND IN CUT EDGES 
APPROXIMATELY 5 CM (2 IN) 


CT ey, 


r 
f 

\ 

. 
© 


© 


Figure 1-1. Digging pole hole with hand tools. 
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(3) Shore the sides of the hole if there is a possibility that it will cave in. Use a barrel with 
the head removed or a section of metal culvert pipe. As the earth is removed, force the shoring down. 
The sharing can be removed easily and the cut edges bent over. Drill two holes near the top of the barrel 
of culvert pipe to attach a winch line. Use this line to pull the barrel or culvert pipe from the hole. 


b. Boring holes with an earth boring machine. Use the earth boring machine (Figure 1-2) to 
bore holes up to 20 inches in diameter and up to 7 feet deep. When using this machine, proceed as 
follows: 


(1) Position the truck so the auger of the earth borer is directly over the hole location. Set the 
truck brakes. Chock the truck wheels to prevent any shifting during the boring operation. 


(2) Start the auger at a rotation speed of about 25 revolutions per minute. Control truck 
engine speeds by signaling the truck operator. Bore until a depth of about 18 inches is reached. 


(3) Raise the auger above the ground. Increase the auger speed to throw off the borings. The 
nature of the soil can usually be determined by the first soil removed. 


(4) Maintain a slow rotation speed when boring holes in sandstone, shale, or frozen ground. 
Increase the auger rotation speed to about 125 revolutions per minute for average soil, sand, or clay. 


(5) Bore 18 inches more. Raise the auger. Throw off the borings. Repeat this operation 
until the hole is bored to its proper depth. Loose and remove by hand all large stones. 


c. Waterjet method of setting poles. The waterjet method is used if caving soil or subsurface 
water makes the use of other methods of hole digging impractical. Poles are set by the water jet method 
(Figure 1-3) in the following manner: 


(1) Dig the pole hole with shovels until the soil begins to cave in or until water is 
encountered. The surface diameter of the hole must be 16 inches greater than the pole diameter at the 
butt. Erect the pole in the hole. Use four people with pike poles to hold the pole erect. 


(2) Lash a short pike pole to a fire hose and hose nozzle. 


(3) Place the nozzle in the pole hole and turn on the water pressure. The water will gradually 
undermine the pole and the pole will sink into place. Move the hose nozzle around the pole to prevent 
the hose from being wedged as the pole sinks. A water pressure of approximately 25 pounds per square 
inch is adequate. However, the quantity of water is more essential than high pressure. Ease off 
carefully on the pike poles as the pole sinks. 
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Figure 1-2. Truck-mounted earth baring machine. 
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Figure 1-3. Setting pole, waterjet method. 


1-13 S$S0439 


(4) When the pole has sunk to the desired depth, shut off the water and remove the hose. 
(5) Face and straighten the pole. 


(6) Fill the hole with the overflow of sediment around the pole. Tamping of this backfill is 
usually not necessary. The detailed plans will specify the type of swamp fixture that may be necessary 
to hold the pole permanently erect. 


PART D - RAISING AND SETTING THE POLE 


dig Pole derrick method. Setting poles by means of a truck-mounted derrick is the simplest and 
safest method in most cases. (See Figure 1-4.) The boom of the earth borer can also be used as a pole 
derrick. The boom must not be subjected to any appreciable lateral strain. This method will be used to 
set poles which do not exceed 45 feet in length. 


DERRICK HEAD OVER CENTER oe 


i, mt Mme: o 
A ie : ——. 
REAR SUPPORT 


JACKS ee 


Figure 1-4. Pole derrick method of raising a pole. 
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a. Erect the pole derrick on the truck. Raise the derrick head to the desired height. Move the 
truck to position the head of the derrick over the center of the pole. 


b. Position the pole on the ground alongside the pole hole, with the pole balance point at the 
pole hole. Move the pole into position with the winch line. 


c. Fasten the derrick winch line to the pole at a point just above the balance point of the pole. 
Raise the pole slowly by taking in the winch line. Guide the pole butt toward the hole. Center the butt 
of the pole above the pole hole. The hook of the winch line should not be drawn any nearer than 12 
inches from the derrick head. 


d. Lower the pole into the hole by slowly paying out the winch line. Brace the pole with pike 
poles. Slack off on the winch line and remove it from the pole. Move the derrick truck away from the 
working area. 

e. Use cant hooks to face the pole. 

f. Set four pike poles to brace and hold the pole, as required. Straighten and center the pole in 
the hole. The supervisor should take sights on the pole from two directions and direct the activities of 
the people handling the pike poles. The sights should be taken from positions at least 20 feet from the 
pole. The first sight should be taken from a position at right angles to the line of lead. The second sight 
should be taken from a position along the line of lead. A hand plumb line may be used in making the 
sights. (See Figure 1-5.) 

2 Hand and pike pole method. Use the following method to set lightweight poles only. 


a. Place a butting board 2 inches by 12 inches by 9 feet in the hole, in firm soil; two digging 
bars may be substituted for a butting board. 


b. Position the pole with the butt over the pole hole with the butt 4 inches to 6 inches away from 
the butting board. 


c. Station someone with a pike pole on each side of the pole. 


d. Place two cant hooks, in opposite directions on the pole, 12 inches above the ground line. 
This prevents the pole from rolling off the pikes. 


e. Raise the top of the pole by hand. Start the butt end into the hole. 


f Set the pikes into the pole. Raise the pole by pushing upward on the pike poles. Permit the 
but to slide into the hole. Be sure to keep the pole from turning. Raise the pole erect in the hole. 


g. Remove the butting board from the pole hole. Face, straighten, and center the pole in the 
hole. Backfill and tamp around the pole. 
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Figure 1-5. Sighting with plumb bob and bracing pole upright with pike poles. 
3 Hand, pike pole, and pole support method for raising and setting medium weight poles. 
a. Position the pole and place the butting board a described in paragraph 2 above. 
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b. Place a pole support (deadman) on the ground near the top of the pole. Position the pole 
support at a 45-degree angle to the pole. 


c. Raise the top end of the pole and the pole support by hand. Transfer the weight of the pole to 
the pole support by swinging the pole over. Do not allow the pole deadman to slip on the pole or 
ground. 


d. Place cant hooks on the butt end of the pole above the ground line. Position the hooks to pull 
in opposite directions. Hold the cant hooks to prevent the pole from turning. Position the deadman in 
front of personnel raising pole, then have personnel sit the pole down on the deadman. 


e. Place four or eight people with four pike poles near the top of the pole (two persons per pike 
pole). 


f. Raise the pole by pushing upward on the pike poles. Move the pole support down the pole 
(toward the butt) until the pole is supported. Shift the pike poles further down the pole, one at a time. 
Repeat the process until the pole slides into the hole. As the pole slides into the hole, remove the pole 
support to prevent interference with the pole. 


g. Remove the butting board from the pole hole and remove the cant hooks. 


h. Face, straighten, and center the pole in the hole. Backfill and tamp the earth around the pole. 
Remove the pike poles. (See Figure 1-6.) 


4. Hand, pike pole, and pile support method for raising and setting heavyweight poles. 
a. Place the butting board in the hole and position the pole butt against the butting board. 
b. Use two cant hooks near the butt end of the pole to prevent the pole from turning. 


c. Raise the pole. Place one pole support under the top so that it leans slightly to one side of the 
pole. 


d. Push the pole toward the leaning pole support until the pole support is upright and supports 
the weight of the pole. Use the pike poles to push the pole. Hold the pole steady with the pike poles. 


e. Place a second pole support nearer to the butt of the pole and slightly to one side of the pole 
on the opposite side used for the first pole support. Push the pole toward the second pole support until 
the support is upright and supports the pole. Remove the first pole support and reposition it below the 
second pole support. Push the pole toward the first pole support until it again supports the weight of the 
pole. 
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Figure 1-6. Raising medium weight pole with pike pole. 


f. Repeat the rocking process described above until the pole can be piked directly into the hole. 
Remove both pole supports as the pole slides into the hole. 


g. Remove the butting board and cant hooks. Face, straighten, and center the pole. Backfill and 
tamp the earth around the pole. Remove the pike poles. (See Figures 1-7 and 1-8.) 


CAUTION 


Keep the ground clear of anything that 
might cause personnel to trip. 


5. Gin pole method for raising and setting poles. A gin pole may be used to raise and set poles 
when a pole derrick is not available and the crew is too small to raise the pole with pike poles. A gin 
pole may also be used when a pole is either too long or too heavy to be raised by other methods. (See 
Figure 1-9.) 
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Figure 1-7. Raising heavy pole with pike poles and two pole supports, initial stage. 
a. Select a class 5 pole for the gin pole. Make sure that the length of the gin pole selected is at 
least half of the full length of the pole to be raised. Attach four 3/4-inch manila rope guys to the top of 
the gin pole. 


b. Dig a hole deep enough for the butt of the gin pole. Locate this hole about 23 inches from 
the pole hole. In soft soil, place a plank in the gin pole hole to prevent the gin pole from sinking. 
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Figure 1-8. Raising heavy poles with pikes and two pole supports, final stage. 
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Figure 1-9. Raising a pole with a gin pole. 


1-21 


SS0439 


c. Lash a snatch block containing the bight of the winch line 12 inches from the top of the gin 
pole. Lash a second block about the same distance above the ground. If a truck winch is not available, 
attach the fall line block of a set of three-shave block and tackle to the top of the gin pole. Raise and 
guy the gin pole. Secure each rope guy to an appropriate anchor (patent anchor, pole, tree, truck, and so 
forth). 


d. Run the winch line through the snatch blocks (lower block, then upper block) to the pole. 
Attach the end of the winch line to the line pole at a point just above the balance point. If block and 
tackle are used, use a rope sling to attach the second block hook to the pole. 


e. Raise the line pole until the pole butt is centered above the pole hole. Slack off slowly on the 
winch line (or fall line) and lower the pole into the hole. While lowering, guide the line pole butt into 
the center of the hole. 


f. Brace the pole with pike poles. Slack off on the winch line (or fall line). Remove the winch 
line (or the block and tackle) from the pole. Set the pole by aligning, bracing, backfilling, and tamping 
as in other methods of setting poles. 


g. Remove the gin pole. 


6. A-frame method of raising and setting poles. An A-frame may be used when the poles are to be 
set in open areas. An A-frame consists of two poles, timbers, or crossarms (for short poles) bolted or 
lashed together at the tap to form a rough A-frame. When the A-frame is erect, the vertical distance 
from the bolting or lashing point to the ground must be at least one-fifth of the length of the pole to be 
raised. Use an A-frame as follows: 


a. Dig an inclined trench from the ground level into the pole hole. (See Figure 1-10.) Be sure 
that this trench has a length equal to the depth of the pole hole and a depth equal to one-half the depth of 
the pole hole. 


b. Place a butting board in the pole hole. The butting board should be above the ground level. 
Position the pole to be erected with the butt end in the trench. Slide the pole toward the pole hole until 
the pole butt is 4 inches to 6 inches away from the butting board. 


c. Attach three rope guys, 1/2 inch or larger manila rope, to the top of the pole. While the pole 
is being raised, use two of these guy lines as side guys and one as a back guy. Use timber hitches to 
attach the guy lines. Make sure the distance from the pole to each anchorage is greater than the pole 
length. Snub the guy ropes to the anchorages. 


d. Position the truck at a safe distance (greater than the length of the pole) from the pole. 
Chock the truck wheels to anchor the truck. Attach the winch line to the pole at a pin a little above the 
balance point of the pole. A pulling line fastened to the rear pintle on the truck may also be used if there 
is enough space to drive the truck forward to pull in the pole. 
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Figure 1-10. Inclined trench to pole hole and butting board for A-frame setting. 


e. Place the A-frame astride the pole at a 45-degree angle. (See Figure 1-11.) Position the A- 
frame with the V at the top of the A-frame directly over the point where the pulling line is attached to 
the pole. Set each leg of the A-frame in a shallow hole to prevent the A-frame from slipping. Place the 
pulling line to hold the A-frame in position. 


f. Tighten the winch lines to raise the pole. (See Figure 1-12.) Station someone at each guy 
rope to pay out the line as the pole is raised. The crew leader will direct these crew members to slack or 
snub the guy ropes as required to hold the pole in the proper position. 


g. Raise the pole until the A-frame fails free of the pulling line. Remove the A-frame. 
Continue to raise the pole until it is erect. 


h. Remove the butting board from the pole hole. Use cant hooks to face the pole. Use the guy 
ropes and the pulling line to straighten the pole. Snub the guy line to hold the pole straight. Backfill 
and tamp the earth around the pole. Slack off on the guy lines and the pulling line. Climb the pole and 
detach the pulling line and guy lines. 
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Figure 1-12. Raising pole by tightening the winch lines. 


WARNING 


Do not climb the pole until after 
backfilling and tamping operations have 
been completed. 
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7a Backfilling and tamping. The space on a pole hole or anchor hole must be filled with earth after 
a pole or guy anchor is in position. This operation is called backfilling. 


a. Pack the backfill firmly to prevent poles and anchor from moving. 


b. Tamp the earth for the full depth of the hole. Every 6 inches of the backfill must be packed 
thoroughly before more earth is added. Use large stones, separated during the digging process, as 
wedges where needed. 


c. Wedge rock firmly around poles set in solid rock. 
d. Do not mix snow or ice with the backfill. 


e. Bank and pack excess earth at least 6 inches high around the base of the pole. When 
available, use coarse soil or gravel at the top of the backfill. 


8. Rake of poles and struts. A raked pole or strut is one that inclines from a true vertical position. 
Poles are raked to ensure the pole top will be in line after the pole settles or after a strain is applied. 
Guyed poles are normally raked at the top by pulling them off the vertical position with the guy stand. 
Poles are also raked at the butt by offsetting the pole hole. 


a. Rake of dead-end comer poles and struts. The tops of both guyed and unguyed corner poles 
and dead-end poles should be raked to provide for settling when the line load is applied. The pole top is 
raked, after the backfilling operations are completed, by pulling the top of the pole out of line with the 
guy. (See Figure 1-13.) The amount of rake is equal, roughly, to the diameter of the pole top. In 
addition, the butts of corner poles with a pull of 50 feet or more should be set 12 inches in from the line 
to provide rake. 


b. Rake of ground-braced guy struts. Ground-braced struts also should be raked. The amount 
of rake should be the same as that for the corner poles as described in paragraph a above. 


c. Rake off push-braced poles. Push-braced poles are raked with the pole butt in line. The pole 


top should be in line after the pole and brace have settled. The amount of rake should be 6 inches for 
each 20 feet of pole height above the ground in firm soil. Use half of the specified rake in rock. 
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Figure 1-13. Raking a comer pole by setting in the bottom 
before setting then pulling over the top with the guy. 
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PART E - STEPPING POLES 


D, Poles normally requiring steps are place on telephone line poles to decrease the wear from 
frequent climbing and to provide a more convenient means for personnel to climb the poles. Poles 
supporting able terminals at able and open-wire junctions, cable distribution terminals, cross-connection 
boxes, and open-wire test points are normally stepped. These are the poles that are climbed most 
frequently during and following initial construction of the line. If these poles are no stepped, they 
become so cut and splintered on the surface by climber gaffs that they are unsafe to climb and must be 
replaced. Poles that are to be stepped will be specified in the detailed plan. 


a Types of pole steps. Three types of pole steps are used: steel, detachable steel, and wooden. 


a. Steel step. A standard, drive-type, steel pole step (Figure 1-14) is 10 inches long and 3/4 
inches in diameter. The step is threaded with a drive thread at one end and an L-shaped driving head at 
the other end. Steel pole steps are used for all pole steps installed 6 1/2 feet or more above the ground 
level mark. 


DRIVING HEAD ye 


Figure 1-14. Standard steel pole step. 


b. Detachable steel step. The detachable pole step (Figure 1-15) is a formed, flat, metal step 
that is shaped to fit on a mounting plate and lag-screw assembly. The mounting-plate assembly is 
permanently attached to the pole, but the step is removed when not in use. Detachable steel pole steps 
are designed for use as the lower approach steps. The lag screw used to hold a detachable step is a 
specially designed screw with a notched head. 


c. Wooden pole steps. A wooden pole step is a triangular-shaped block (Figure 1-16). The step 


has two predrilled holes for the mounting nails. Wooden steps are used for the lowest pole steps when 
detachable steps are not available. 
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Figure 1-15. Typical detachable pole step installation. 


Figure 1-16. Typical wooden pole step installation. 
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3. Locating pole steps. Pole steps should be in line with the cable or wire supported on the pole. 
Additional pole steps may be positioned on the quarter to provide access to pole-mounted plant items. 
In placing steps, the directions of right side and left side of the pole are determined while standing on the 
cable side of the pole or the road aide of open-wire lines) and facing toward the pole. 

a. Placing the pole steps. (See Figure 1-17.) The steps should be placed on the pole as follows: 


(1) Step A above the strand on the left side of the pole. This is installed only on jointly used 
poles. 


(2) Step B below the stand on the right side of the pole. 

(3) Step C below step B on the left side of the pole. 

(4) Step D below step B on the right side of the pole. 

(5) Additional steps are placed on alternate sides of the pole. 
b. Location of pole steps on the ground level mark. 


(1) Placing step E. If step E and the ground level mark are separated more or less than the 
measurement shown in Figure 1-17, place step F midway between step E and the ground level mark. 


(2) Omission of step F. If the distance between step E and the ground level mark is less than 
the measurement shown, do not install step F. 


(3) Placing step G. Place step G at the ground level mark. If step F is placed, step G is 
placed on the side of the pole opposite F. If step F is not installed, step G is placed on the side of the 
pole opposite step E. 


c. Detachable approach steps on poles. When detachable steps are used for approach steps, two 
mountings for detachable steps are installed on the pole. In placing steps, the directions of right side and 
left side of the pole are determined while standing on the cable side of the pole (or the road side of open- 
wire lines) and facing toward the pole. (See Figures 1-18 and 1-19.) 

d. Wooden approach steps. 


(1) When wooden approach steps are specified, a double line step arrangement is installed at 
the ground level mark. 


(2) As shown in Figure 1-20, four wooden steps are installed with the first step placed above 
the ground level mark and below step G. 
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Figure 1-17. Location of standard steel steps. 
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Figure 1-18. Location of detachable-type steel pole steps. 


NOTE: The removal of enlisting approach steps which provide access to 
hazardous areas on joint-use poles is authorized. 


e. Locating high double pole steps. Additional steps are placed near the top of the pole to 
provide a double step just below each work location. These double steps provide a firm, safe footing for 
personnel working at strand-mounted distribution terminals, protectors, open-wire test and bridging 
points, and gas pressure testing apparatus. In general, the lowest double step should be below the lowest 
attachment on the pole as shown in Figure 1-21. 


(1) Pole steps for strand-mounted distribution terminal. Where no protectors are mounted on 
the pole, install double steps at step C and step D (Figure 1-20). Where protectors are mounted on the 
pole, install double steps at step C, step D, and successive lower steps until the lowest double step is 
below the lowest protector as shown in Figure 1-22. 
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Figure 1-20. Location of wooden approach steps. 
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Figure 1-21. Location of double pole steps below 
strand-mounted terminals without protector mounting 
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Figure 1-22. Location of pole steps at strand-mounted 
terminal with protector mountings. 
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(2) Pole steps for strand-mounted distribution terminals with extension arms. When the 
strand is supported by an extension arm or fixture, a double step should be installed at step C as shown 
in Figures 1-23 and 1-24. For terminals mounted to the left of the extension arm, two additional steps 
are installed on the quarter opposite step D as shown in Figure 1-23. For terminals mounted to the right 
of the extension arm, one additional line step is installed under step C as shown in Figure 1-23. Step D 
is not installed, but two additional steps are installed on the quarter in place of step D. 
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Figure 1-23. Location of pole steps below stand-mounted 
terminal placed to the right of an extension arm. 


(3) Pole steps for pole-mounted distribution terminals. Where terminals without protectors 
are mounted on the pole, install double steps at D and at the two successive lower pole steps as shown in 
Figure 1-25. Where protectors are mounted on the pole, install a double pole step at step D and 
successive lower pole steps until the lowest double step is below the lowest protectors as shown in 
Figure 1-26. 
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Figure 1-24. Location of pole steps below strand-mounted 
terminal placed to the left of an extension arm. 


(4) Pole steps for pole-mounted cross-connecting terminals. Pole steps on pole supporting 
cross-connecting terminals must permit an approach to the pole seat and provide a means for climbing 
around the terminal. The steps should be installed as shown in Figure 1-27. 


(a) Place steps A and B at their standard locations. If the terminal is located at a dead 
end on the strand, install step B on the side of the pole away from the strand. 


(b) To protect the terminal strut, locate step C on the quarter below step B. Place a line 
on the side of the pole opposite step C. 
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Figure 1-25. Location of pole steps at pole-mounted 
distributing terminals without protector mountings. 


(c) Locate a line step and an on-the-quarter step below the diagonal brace on the pole 
seat. 


(d) Locate a line step and an on-the-quarter step above the step placed as indicated in 
paragraph (c) above. 


(e) Locate the remaining lower steps as shown in Figures 1-16 through 1-19, as 
appropriate. 


(5) Pole steps at gas pressure testing points. Poles at gas pressure testing points are stepped 
according to general rules (Figure 1-22). Additional double steps will be placed as follows: 


(a) Locate double pole steps at steps C and D for strand-mounted apparatus only. 


(b) Locate double pole steps at steps D and successive lower pole steps until the lowest 
double step is below the pole mounted apparatus. 
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Figure 1-26. Location of pole steps at pole-mounted 
distributing terminals with protector mountings. 


4. Installation of pole steps. Pole steps are generally installed after a pole is erected, but pilot holes 
for the steps may be bored while the pole is on the ground. Pole steps should not be installed within 3 
inches of any vertical run. 

a. Installation of steel steps (Figures 1-17 and 1-18). 


(1) Drill a 1/2 inch lead hale horizontally (toward the center of the pole) 4 1/2 inches deep. 


(2) Place the painted end of the step in the lead hole. Drive it into the pole unit. The inside 
of the step head is 5 1/2 inches from the pole surface. 


(3) Using the hole in the lag wrench, turn the step two turns into the wood of the pole. The 
L-head of the step should point directly upward. Do not install steel steps below the ground level mark. 
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Figure 1-27. Location of pole steps on a pole with a 
cross-connecting terminal. 
b. Mounting detachable step plates (Figures 1-20 and 1-23). 
(1) Drill a 3/8 inch lead hole into the pole about 2 inches deep. 


(2) Insert the mounting lag screw through the larger hole in the mounting plate and drive it 
firmly into the lead hole. The long edges of the mounting plate and the head of the mounting screw 
must be squarely vertical. Drive the screw into the pole until all edges of the mounting plate are 
imbedded in the pole. Drive a strap nail through the smaller hole in the mounting plate and into the 
pole. If there is no strap nail with the detachable step assembly, use a 300 galvanized wire nail. 


(3) Fit a detachable step on the lag screw head to ensure that the step is seated properly. 
Realign the screw, if necessary, to obtain a proper seat. Remove detachable steps from the mounting. 
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c. Installing wooden steps. 


(1) Position the step flush against the pole (Figure 1-25) and drive a 60 penny galvanized 
wire nail through the upper hole in the step and into the pole. 


(2) Drive a 30D galvanized wire nail through the lower hole in the step and into the pole. 
Remove bent nails and replace with straight nails. 


d. Driving steel steps into small poles. When double steel steps must be driven into poles that 
are less than 9 inches in diameter at the point where the steps are to be placed, allow vertical separation 
between the lead holes as shown in Figure 1-28. The separation between steps will prevent the second 
step from driving out the first, or from splitting the pole. 


CAUTION 


Wooden approach steps will not be installed 
on poles located in unsecure areas or where 
access to unauthorized persons may 
constitute a safety hazard. 


140M (5 - 12 iN) 


POLE DIAMETER 23 CM (9 IN) OR LESS 
Figure 1-28. Vertical separation of steps on small poles. 
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LESSON 1 


PRACTICE EXERCISE 


The following items will test your grasp of the material covered in this lesson. There is only one correct 
answer for each item. When you complete the exercise, check your answer with the answer key that 
follows. If you answer any item incorrectly, study again that part of the lesson which contains the 
portion involved. 


di 


Safety on the job is everyone's business. You are climbing a telephone pole and preparing to 
safety onto the pole. What is one very important feature to remember? 


A. Keep the feet in the right work position. 


B. Check the safety strap for cracks, stretched areas, and so forth. 
C. Be sure the keeper snaps into the D-ring hook away from the body. 
D. Be sure the body belt or safety strap can be used when lifting objects. 


You are preparing to set a pole using an auger to dig the hole. What size hole should be dug for 
a pole 30 feet long in average ground? 


A. 5 1/2 feet deep 

B. 3 1/2 feet deep 

CG; 4.8 feet deep 

D. 6 inches larger than the hole 


How many personnel are needed to raise a medium weight pole using a pike pole? 


A. Four 
B. Five 
C. Six 
D. Seven 
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4. When setting a pole by hand, a butting board is used to prevent the hole from being damaged. 
What is the size of this board? 


A. 2 inches x 10 inches x 10 feet 


B. 2 inches x 12 inches x 9 feet 
C. 4 inches x 12 inches x 9 feet 
D. 4 inches x 12 inches x 8 feet 
5: You are boring a hole with an earth boring machine. What is the maximum size hole you can 
dig? 


A. 20 inches x 7 feet 
B. 18 inches x 7 feet 
C; 20 inches x 6 feet 
D. 18 inches x 6 feet 


6. You are preparing to set a pole. The location is not suitable because of rock formations. How 
far and in which direction may a pole location be shifted? 


A. 10 feet to right of lead 


B. 10 feet to left of lead 


Cc 10 feet either direction of the lead 
D. 10 feet only in direction of the lead 
7. How much space is needed around the pole for backfilling and tamping? 
A. 2 inches 
B. 3 inches 
C. 4 inches 
D. 5 inches 
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10. 


11. 


What is meant by the phrase “raked pole”? 
A. 
B. 
C. 


D. 


It is vertical. 
It inclines from true vertical. 
It inclines no more than 5 degrees. 


It is plumb. 


When you are filling the hole with dirt removed, you must tamp it in order to pack it firmly. Dirt 


should be tamped every how many inches? 
A. 
B. 
C. 


D; 


2 


4 


6 


8 


You are stepping a telephone pole. What distance should be maintained between step B and the 
cable or messenger line? 


A. 
B. 
G, 
D. 
What is the normal distance between steps on a pole on the left side? 
A. 


B. 


6 inches 


10 inches 


12 inches 


16 inches 


12 inches 


18 inches 


24 inches 


36 inches 
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12. To prevent damage caused by splitting, what action should be taken when installing two steps at 
the same height? 


A. One is placed on the quarter. 

B. One is placed higher on the pole. 

CG Two steps should not be of equal height. 
D. Two steps are offset front and back. 


13. What is the location for detachable approach steps? 


A. 24-inch intervals 
B. 18-inch intervals 
C. 12-inch intervals 
D. 10-inch intervals 


14. How far down the pole from the lowest attachment is the lowest double step placed on a pole? 
A. 30 inches 
B. 36 inches 
C. 42 inches 
D. 48 inches 


15. | You are going to mount detachable steel step plates. What size hole is required to begin this job? 


A. 2/8 inch 
B. 3/8 inch 
C. 5/8 inch 
D. 6/8 inch 
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What is the difference at step G when installing wooden steps versus steel steps? 
A. Step G is a single step. 

B. Step G is a double step. 

GC, Step G is only 12 inches higher. 

D. Step G is only 18 inches higher. 

Step A is installed only on jointly used poles. Where is it installed? 

A. Above the strand on the right 

B. Below the strand on the right 

C. Above the strand on the left 

D. Below the strand on the left 


At a minimum, how far above ground level should steel pole steps be installed? 


A. 6 feet 
B. 6 1/2 feet 
C. 7 feet 


D. 7 1/2 feet 
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LESSON 1 


PRACTICE EXERCISE 


ANSWER KEY AND FEEDBACK 


Item Correct Answer and Feedback 

dy C, Be sure the keeper snaps into the D-ring hook away from the body (page 2, para 
4a and b). 

2: A. 5 1/2 feet deep (page 8, Table 1-3). 

3. D. Seven (page 18, Figure 1-6). 

4. B. 2 inches x 12 inches x 9 feet (page 15, para 2a). 

5. A. 20 inches x 7 feet (page 11, para b). 

6. C. 10 feet either direction of the lead (page 8, par 1a). 

q, Ge 4 inches (page 8, para 2a). 

8. B. It inclines from true vertical (page 25, para 8). 

9. C. 6 (page 25, para 7b). 

10. C. 12 inches (page 29, Figure 1-17). 

11, D. 36 inches (page 29, Figure 1-17). 

12. B. One is placed higher on the pole (page 39, para d, and Figure 1-28). 

13. A. 24-inch intervals (page 31, Figure 1-19). 

14. B. 36 inches (page 35, Figure 1-25). 

ES: B. 3/8 inch (page 38, para 4b(1)). 

16. B. Step G is a double step (page 29, Figure 1-17). 

17, G. Above the strand on the left (page 29, Figure 1-17). 

18. B. 6 1/2 feet (page 29, Figure 1-17). 
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LESSON 2 


ANCHORS AND GUYS 


Critical Task: 113-588-1003 


OVERVIEW 


LESSON DESCRIPTION: 


In this lesson, you will learn about the different sizes and types of guys; how to install an anchor; 
grounding and isolating exposed guys; and protection against lightning. 


TERMINAL LEARNING OBJECTIVE: 


ACTION: 


CONDITION: 


STANDARD: 


REFERENCE: 


Install anchors and guys. 


You will be given an anchor, anchor rod, expanding rod, guy stand, stand support, 
strand locking device, chain hoist, lag wrench, shovel, tamping bar, climbing chain 
hoist, lag wrench, shovel, tamping bar, climbing equipment TE-21, lineman's bag, 
preinstalled pole, pull finder, strand grips, double pulling hook, bolt cutters, serving 
wire, land line, TE-33, and FM 11-372-7. 


The standard is met when the student, as a member of a team, digs an anchor hole, 
attaches anchor rod to anchor, places anchor in hole with anchor rod extending 6 to 
12 inches above ground, backfills and tamps, climbs pole, installs guy to pole, and 
anchors within 2 hours; or student achieves a minimum of 75 percent on the 
subcourse examination. 


The material contained in this lesson was derived from FM 11-372-7. 


INTRODUCTION 


Once the telephone pole is raised, there is a good possibility that an anchor and guy will have to be 
installed to keep the pole erect. There is much knowledge to be gained since an anchor and guy 
incorrectly installed could cause the telephone pole to fall and damage the cable. 
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PART A - SIZES AND TYPES OF GUYS 


LD Seven-stand utilities grade (high strength steel) guy of suspension stand is used for 
communication guys. The sizes and minimum strengths of these guys or suspension stands are listed in 
Table 2-1. Refer to FM 11-486-5 for information to determine the size of stand for a pole that supports 
a particular number of wires or size of cable at a head or side guy. Procedures for the use of the guy rule 
are also covered in FM 11-486-5. 


Table 2-1. Size and nominal breaking strength of guy and suspension strand. 


*The Roman numeral M that foliows each Arabic number indicates the working strength of the guy 
strand in thonsands of pounds; that is, 25M is equivalent to 25,000 pounds (11,250 kg) in working 
strength. 


2 Types of guys. 


a. Anchor guys. Anchor guys are further classified according to their use as side guys, head 
guys, and storm guys. Anchor guys, sometimes called down guys, are run directly from a pole or strut 
to an anchor in the ground. 


(1) Side guys. Side guys are installed at corner poles to hold the lateral strain placed on 
corner poles. This strain is caused by a change of direction in the line (Figure 2-1). 


(2) Head guys. Head guys are installed at poles where a line, or a portion of a line, dead 
ends. Head guys hold the load placed on the dead-end pole by a line or a portion of a line, ending at the 
point (Figure 2-2). 


(3) Storm guys. Storm guys are two side guys placed on the same pole opposite each other. 
They may be used separately or together with two opposing head guys (Figure 2-3). Storm guys are 
placed as indicated in the detailed plan to ensure stability of the line in long straight sections and at 
points of heavy change in grade. 
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Figure 2-1. Typical side guy (and anchor guy). 
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Figure 2-2. Typical head guy. 
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FOUR-WAY STORM GUY 


TWO-WAY STORM GUY 


Figure 2-3. Two-way and four-way storm guys. 


b. Pole-to-strut guys. Guys from a line pole to a pole outside of the line, such as a strut pole 
(Figure 2-4), are called pole-to-strut guys. These guys are used to reach an anchorage over a roadway or 
other obstruction, where the use of anchor guys is impractical. 
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Figure 2-4. Typical pole-to-strut and anchor (down) guy. 


S$S0439 2-4 


c. Pole-to-pole guys. Pole-to-pole guys run from one pole to another (Figure 2-5). Pole-to-pole 
guys are used as head guys, where the use of an anchor guy is not practical. 


~~ 2TO3M Fe ABOUT 
{8TO10FT} | 2M(8FT) 
i ~ 
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-+F pd. ae ? 7 
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Figure 2-5. Typical pole-to-pole guy. 
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d. Long-span suspension guys. 
between two dead-end poles or structures. 


A long-spa horizontal suspension guy is placed overhead 
This type of suspension is placed above the regular 


suspension sand to support the vertical load of a suspension sand and cable, at one or more point in a 
long span (Figure 2-6). This type of guying may be used at river or ravine crossings. The guy is dead 
ended at the dead-end structures, and the load is supported by head guys. Normally not more than two 
catenary suspension (overhead) guys are placed on single pole structures. If more than two suspension 


guys are required to support the load, H-fixtures are used. 


HEAD GUY POLE LONG-SPAN SUSPENSION GUY 
hi \ HEAD 
I if POLE 
CABLE —— \ 
SUSPENSION i 
STRAND | 
- 
LONG SPAN po -eN Leap 
— GUY 
NORMAL SPAN oe SIDE Guy 
elt ol a 
aoc 
Figure 2-6. Typical long-span suspension guy. 
3. Placing guys with respect to load. Unbalanced loads occur at each point in a pole line where 


there is a change in direction from the trend of line and at dead ends. The following are general rules for 


guying pole lines. 


a. All dead-end poles are head guyed, and all corner poles, on which there is a pull of 2 feet (.61 


m) or more under most conditions, are side guyed. 
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b. At line poles where there is a change in grade of more than 10 percent, poles are guyed with 
two head guys. 


c. In straight sections, storm side guys are usually placed at every 20th pole. Both storm head 
and storm side guys are placed at every 40th pole. 


d. The intervals (spans) separating storm guys will be specified in the detailed plan. They will 
usually be shortened as the storm guys loading increases from light to medium to heavy. 


e. Comer guys are installed on a line that bisects the corner angle and is opposite to the 
direction of pull. 


f. If the pull on a corner pole exceeds 50 feet (15.25 M), use two corner poles; if possible, 
locate the guys so the corner angles at each pole are equal. 


g. Install two head guys if a heavy corner must be made on one pole. 


h. Use the guy rule to determine the size of guy for a particular load for a given condition (FM 
11-486-5). 


PART B - INSTALLING ANCHORS AND GUYS 


i, Anchors are classified as either patent or nonpatent type anchors. The patent type anchors are of 
the following types: cone anchor expanding anchor, plate anchor, and screw anchor. The nonpatent 
anchors are of the following types: log anchor, rock anchor, plank anchor, and concrete anchor. 


a. Cone anchors. A cone anchor (Figure 2-7) is used in hardpan, crumbly damp soil, layered 
rocky soil, or in any other soil where it is difficult to install other types of anchors. Crushed rock ill is 
used to provide holding power for cone anchors. 


b. Expanding anchor. Expanding earth anchors (Figure 2-8) may be used in most soil; however, 
they cannot be expanded in rock or hardpan. The holding power of this type of anchor depends to a 
large extent upon the tamping of the backfill. This is because the expanding earth anchors contain 
blades that are forced into the side walls of the anchor hole when the anchor is expanded. These anchor 
are Classified as two- or four-way, according to the number of blades on the anchor. Expanding opposed 
wedge rock anchors (Figure 2-9) are used as anchors in solid rock. They may also be used in layered 
rock if they are concrete grouted. A rock anchor can be improvised from a 1-inch (2.54 cm) galvanized 
machine bolt (Figure 2-10). 


c. Plate anchors. Plate anchors (Figure 2-11) are adequate for normal guying in most soils and 


do not depend on filled-in earth for holding strength. They are ideal for use where the guy forms a 45- 
degree to 60-degree angle with the ground line. A special anchor rod must be used with these anchors. 
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Figure 2-8. Expanding anchor. 
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A CLOSED POSITION 


TWO 

2.69 CM x 6.35CM 

(1-116 IN x 2-1/2 IN) 
WASHERS 

3.17 CM ( 1-1/6 IN) GALVANIZED THIMBLE. 

USE ONE 3. BOLT. 


6.89 CM {3-7/2 IN} STEEL WEDGE 


ORILL 2.69 CM 
(1-1/16 (IN } HOLE 
29.21 CM { 11-1/23N ) 
DEEP 


Figure 2-10. Rock anchor improvised from 1-by-13 in (2.54-by-33.02 cm) 
galvanized machine bolt. 
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Figure 2-11. Plate anchor. 


d. Screw anchors. Screw anchors (Figure 2-12) are used in fine moist, wet, or loose soils. The 
10-inch (25.40 cm) and larger sizes may also be used in swampy soils. The type shown in Figure 2-12 
has a square drive collar to provide a connecting surface for the special wrench used in installation. 
Other types with larger eyes in the anchor rod may be installed by placing a bar through the eye in the 
rod. 


e. Swamp screw anchors. Swamp screw anchors (Figure 2-13) are used in swamps, bogs, and 
marshes. These anchors may be used for guying lines on sandbars, river crossings, and in coastal or 
seasonally flooded are. The anchors are threaded to accommodate the threaded galvanized steel pipe 
that is used as the anchor rod. Extra sections of pipe may be coupled for deep installations. A thimble- 
eye pipe cap is required to attach the guy strand to the anchor pipe. 
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Figure 2-13. Swamp screw anchor. 
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f. Crossplate plank anchors. Crossplate anchors (Figure 2-14) are suitable for use in most soils. 
These anchors can be speedily installed when hole boring equipment is available. The anchors are 
constructed from creosoted plank or manufactured from steel plates. 


$0.96 CM ( 24 1N 5 
PLANK ANCHOR 


1.91 CM (3/4 1N) X 7.62 0M {3 iN ) SQUARE WASHER 
WITH 1.27 CM ¢ 1/72 IN) ROD. 

223 CM { 7/8 WN) X 6.89 CM (3-1/2 IN ) SQUARE WASHER 
WITH 1.59 CM ( SB IN) ACO. 

2.86 Ch { 1-1/8 IN } X 10.15 CM (4 IN) SQUARE WASHER 
WITH 1.91 CM { Ye iN ) ROO 

2.85 CM ( 1-1/8 IN) X 15 24 CM (6 IN) SQUARE WASHES 
WITH 254 CM (tIN 1 AOD 


Figure 2-14. Crossplate plank anchor installation 
g. Log anchors. Log anchors (Figure 2-15) are adequate for use in most types of soil, and they 


are the preferred type of anchor for use in sandy soil and in swamp areas. These anchors are also highly 
efficient in loose, rocky soil. However, a large hole must be dug for their installation. 
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Figure 2-15. Log anchor installations. 


h. Concrete anchors. Concrete anchors (Figure 2-16) may be used when the materials and 
facilities for mixing concrete are available. These anchors are suitable for use under most guying 
conditions. However, firm soils are required for cast-in-place concrete anchors. 


i. Permafrost anchors. Permafrost anchors consist of standard anchor rods equipped with 
square washers. Permafrost anchors are suitable for use only at locations where the anchor rod will 
extend into permanently frozen soil for at least one-half of the rod length. 


2: Selection of anchors and anchor rods. The size of the anchor selected for use at any guy location 
depends upon the load on the guy. The type of anchor selected for use depends upon the equipment 
available for installing the anchor. Table 2-2 lists the types of anchors available and the type of soil in 
which they are to be installed. 


2-13 SS0439 


15CM(6IN} MINIMUM 
30CM { 12 IN) MAXIMUM’ 
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Table 2-2. Anchor types recommended for different soil classes. 


Crosspiate 
Log 


Croasplate {enlarged 50 percent) 
Swamp serew 
Log 


a. Soil classes. The ability of an anchor to hold the guy and the simplicity of anchor installation 
will vary in different types of soils. The types of soils are divided into eight classes, based on moisture 
content as well as the composition of the soil itself. The soil classes are- 

(1) Class 1. Hard rock, solid. 


(2) Class 2. Shale, sandstone, or trap rock; solid in adjacent layers or shattered in subsoil. 


(3) Class 3. Hard, dry, hardpan. 
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(4) Class 4. Crumbly, damp. Soil in this class is mostly clay that is not moist enough to 
pack into a ball when squeezed by hand. Parties crumble off. 


(5) Class 5. Firm, moist. Soil in this class is mostly clay that will form into a firm ball when 
squeezed by hand. Most soils in well-drained areas will fall into this classification. 


(6) Class 6. Plastic, wet. Soil in this class is mostly clay. When squeezed by hand, this type 
of soil will readily assume any shape. This soil can be found in fairly flat terrain. 


(7) Class 7. 


(a) Loose dry. Soil in this class is found in arid regions and is mostly sand and gravel. 
Filled-in or built-up areas in dry regions fall into this class. 


(b) Loose wet. Soil in this class has the same holding power as that described in 
paragraph (a) above and is high in sand, gravel, or loam content. The holding power of this class of soil 
decreases during rainy seasons. This class of soil is usually found in poorly drained areas. 


(8) Class 8. Swamps and marshes. This class includes moist soils that vary in their 
classification during the year because of changes in moisture content. 


b. Anchor type. The selection of the anchor type for use at any guy location is based primarily 
upon the simplicity of installation. For example, a screw-type anchor can be installed more easily in 
loose soils than in firm soils. In addition, the equipment available for digging the anchor hole will be 
determined by the type of anchor to be used. 


c. Anchor size. The detailed plans will specify, in accordance with a ground designation, the 
anchor size to be used at each guy location. Each group designation includes the anchor sizes of the 
different anchor types that have the same, or approximately the same, holding capacity. 


d. Anchor rods. Anchor rods are selected in accordance with the size and type of anchor to be 
used, and the size of the guy strand or combination of guy strands to be anchored. 


ce Installation of guy anchors. Safety, economy, and appearance must be considered when placing 
anchors or guys. 


a. Avoid placing guy anchors at locations exposed to traffic, such as curbs, roads, sidewalks, 


and building entrances. In populated areas, locate anchors near fences, garages, and other locations 
where the anchor rod and the guy will be protected and less noticeable. 
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b. Whenever practical, use mechanical or hand earth augers to dig the holes for anchors. Vary 
the depths of setting for the anchors to permit the eye of the anchor rod to project not less than 6 inches 
(15.24 cm) nor more than 1 foot (.30 cm) above the ground. (See Figure 2-17.) 


18CM (6 IN) MINIMUM 
30CM ( 12 IN) MAXIMUM 


GUY 
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Figure 2-17. Exposed length of anchor rod. 
4, Installation of cone anchors. 


a. Determine the desired location for the ground end of the guy, and bore or dig a hole for the 
anchor (Figure 2-18). Dig this hole to the required depth and in line with the proposed guy. Make the 
circumference of the hole slightly larger than the circumference of the guy anchor. 


b. Attach the correct size anchor rod to the anchor and lower it into the hole. Position the 
anchor in the hole to align the guy rod with the line of the proposed guy. Turn the anchor rod, if 
necessary, to position the eye properly. 


c. Place crushed stone around the anchor for a depth of 2 feet (.61 m). Place the stone in small 
lots and tamp each lot thoroughly. Backfill the rest of the anchor hole with earth. Heap and pack soil 
around the top of the guy rod. 


5. Installation of expanding earth anchors. 

a. Determine the location for the guy anchor hole and dig the hole (Figure 2-19). Make the 
circumference of the hole slightly larger than the circumference of the anchor in the closed position. 
Attach the anchor rod to the anchor. Be sure the nut on the anchor rod is screwed tightly against the 


anchor and the anchor is free to expand. 
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15 CM (6 1N) MINIMUM 
30 CM (121N) MAXIMUM 


2.13 M(7FT) 
VERTICAL D; 
OF ANCHOR HOLE 


1. CRUSHED STONE 4 CM (1-1/21N) TOS CM (21N) DIAMETER TAMPED THOROUGHLY. 
2. HOLE SHOULD BE ONLY LARGE ENOUGH FOR THE ANCHOR. 


Figure 2-18. Cone anchor installation. 


Figure 2-19. Expanding anchor installation. 
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b. Far reference markings (length B, view A of Figure 2-19), place an expanding bar on the 
collar of the anchor and expand the anchor. Hold the expanding bar on the collar of the expanded 
anchor, and place a reference mark on the anchor rod at a point near the top of the rod. Place a reference 
mark on the expanding bar at the point that is in line with the reference mark on the anchor rod. 
Remove the expanding bar and close the anchor. 


c. Position the anchor in the anchor hole and align the rod with the line of the guy. Drive the 
expanding bar against the collar of the anchor until the anchor is fully expanded. The anchor is fully 
expanded when the reference mark on the expanding bar is in line with the reference mark on the anchor 
rod. Remove the expanding bar, backfill and tamp the anchor hole. 


6. Installation of plate anchors. 


a. Determine the ground location of the proposed guy; measure the required distance (S) along 
the lead of the proposed guy (Figure 2-20). 
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Figure 2-20. Locating the plate anchor hole. 
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b. Bore or dig a hole for the anchor at the point measured off (S) in paragraph a above. Bore 
the hole with the rack shaft or the handle of the earth auger at a 45-degree angle with the ground. Bore 
the hole to depth D. 

c. Rod lengths and plate anchor depths are listed in Table 2-3. 


Table 2-3. Rod length and plate anchor depths. 


lead oe 12 led - 1 er more 
Height Beigit 
Length of 
anchor rod Distance - S Depth - D Dist. ace - § Depth - D 
FT (M)> FT tm’ FT «M) FT <M) FT (M)> 
€ (1.83) 7 (2.14) 8 (2.44) a we 7 G16) 
7 (234) 8 (2) 9 (2.75) 95 2.50) 8 (2.44) 
8 (2.44) 9 (2.75) 10 (3.05) ll 365) 9 {2.753 


d. Position the anchor rod in line with the proposed guy. Drive the anchor rod into the earth 
until the point of the rod projects into the anchor hole (Figure 2-21). 


e. Place the plate anchor on a plate holder. Lower the anchor to the bottom of the anchor hole, 
then draw it back until the rod point is opposite the keyhole. Hold the anchor rod against the anchor and 
lower the anchor until the point of the rod passes through the keyhole in the anchor. Pull the anchor rod 
up to hold the anchor against the solid earth and then backfill and tamp the anchor hole. 


7. Installation of small screw anchors. 


a. Determine the ground location for the proposed guy and dig a starting hole for the anchor. 
Dig this hole deep enough to clear the grass roots. 


b. Place the anchor in the starting hole and position the anchor rod in line with the proposed 
guy. Unscrew the thimble eyenut from the anchor rod and place the special turning wrench over the rod. 
Replace the eyenut on the anchor rod to hold the wrench in place. On the nonwrench type screw 
anchors, place a large crossarm bolt or metal bar through the eye of the anchor rod to act as the wrench. 


c. Screw the anchor into the earth to the desired depth. Remove the wrench and replace the 
thimble eyenut. Backfill and tamp the starting hole. 
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Figure 2-21. Attaching plate anchor to anchor rod. 
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d. Screw anchors may also be installed by using an earth-borer and boom truck. 
8. Installation of swamp screw anchors. 


a. Determine the ground location for the guy and dig a starting hole about 12 inches (30.48 cm) 
deep for the anchor. Screw a 6-foot (1.83 m) length of galvanized pipe of the appropriate size into the 
threaded receptacle of the anchor. This pipe will serve as the anchor rod. 


b. Position the anchor in the starting hole. Attach two chain-type pipe wrenches to the pipe rod. 
Attach the wrenches with the handles of the wrenches pointing in opposite directions. Screw the anchor 
into the ground. 


c. Continue to screw the anchor into the ground until the pipe rod cannot be tured by four 
people operating the wrenches. Couple additional lengths of pipe as required. Pipe anchor rods may be 
allowed to extend from 3 to 12 inches (7.62 to 30.48 cm) out of the ground. 


d. Attach a thimble-eye pipe cap to the end of the anchor pipe rod. Remove the pipe wrenches. 
Backfill and tamp the starting hole. 


9. Installation of crossplate anchors. 

a. Locate the position of the anchor hole and bore or dig a vertical hole to the desired depth for 
the anchor. Make the circumference of the hole large enough to permit the anchor to be lowered into the 
hole. Cut a slot in the earth for the anchor rod with a digging bar or other suitable tool. Cut this slot in 
line with the proposed guy. 


b. Crossplate anchors may be assembled as follows: 


(1) Cut two pieces of treated lumber to a length corresponding to the size of the 
manufactured anchor. 


(2) Drill a hole for the anchor rod in the center of each piece of wood. 

(3) Fasten the planks at right angles to each other with 30-penny galvanized nails. 

(4) Place, in order, a square washer, the plank anchor, a second square washer, and the 
anchor rod nut on the anchor rod. The size of the square washer will depend upon the size of the guy or 
combination of guys to be anchored. 

10. Installation of log anchors. Use only sound and durable timber for log anchors. For example, 


used poles or struts that are not set aside for other use may be cut for anchors. Whenever practical, use 
treated timber, especially where the soil is not well drained. 
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a. Locate the position of the anchor hole and dig a trench of the required length and depth for 
the log anchor. Dig this trench at right angles to, and centered on, the line of the proposed guy. Cut a 
recess for the log at the bottom of the pole side of the hole. This recess will permit the log to bear 
against solid earth. 


b. Cuta slot in the earth for the anchor rod. If more than one anchor rod is to be attached to the 
log anchor, place the attachments 12 inches (30.48 m) apart and widen the earth slot accordingly. 


c. Assemble the anchor by placing the anchor log, a square washer, and the nut, in that order, 
on the anchor rod. The size of the square washer depends on the size of the guy strand or combination 
of guy stands to be anchored. Cut away the wood from under the square washer. Tighten the nut on the 
anchor rod. 


d. Lower the anchor into the anchor hole. Position the anchor rod; backfill and tamp the anchor 
hole and the anchor rod slot. 


e. Anchor logs may be set in line with proposed guy when plans for future excavations or 
obstructions interfere with the normal installation. A plank or large stone should be placed against the 
anchor hole well nearest the pole. The anchor log must be notched to permit the guy rod attaching 
washers to bear evenly against the anchor log. 


f. When the ground is soft and the log anchor might be pulled upward, heavy planks or logs 
should be placed across the anchor log. These cross pieces must be at least twice as long as the diameter 
of the anchor log. 


11. Installation of precast concrete anchors. 


Precast concrete anchors are set in vertical anchor holes with slots cut for the anchor rods. The 
method for digging the holes and setting the anchors is the same as that used for installing crossplate 
anchors. The area of the concrete base should be the same as that of a crossplate anchor of 
corresponding size. 


12. Installation of cast-in-place concrete anchors. 


a. Determine the ground location of the proposed guy. Bore a 6-inch (15.24 cm) hole in the 
earth for the anchor rod. Bore this hole in line with the proposed guy. 


b. Measure the distance (S) (Figure 2-20) along the lead of the proposed guy. Bore two 8-inch 
(20.32 cm) holes side by side at the end of the measured distance. Remove the dirt from between the 
two holes to form one large hole for the anchor. 


c. Place a square washer and nut on the anchor rod. Hold the washer in place against the nut by 
wiring the washer and nut together. Position the anchor rod in the anchor-rod trench with the threaded 
end of the anchor rod resting against the opposite side wall of the anchor hole. The lower end of the rod 
must be from 12 to 14 inches (30.48 to 35.56 cm) above the bottom of the anchor hole. 
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d. Pour the concrete mixture (one part cement, one part washed sand, and two parts crushed 
stone or clean gravel) into the anchor hole to form around the anchor rod and square washer. Pour 
enough concrete to fill about 25 inches (63.50 cm) at the bottom of the anchor hole. Tamp the concrete. 
After the concrete has set, backfill and tamp the anchor and anchor rod holes. 


13. Installation of permafrost anchors. 


a. Determine the ground location of the proposed guy. Apply heat (steam jet or hot water) to 
thaw out the frozen soil where the anchor rod will be placed. A jet of live steam is preferred. 


b. Bore a hole in the thawed earth for the anchor rod. Bore this hole in line with the proposed 
guy. Place a nut, square washer, and another nut on the end of the anchor rod, in that order. Tighten the 
nuts to prevent the washer from slipping. Position the anchor rod in the anchor rod hole. 


c. Backfill and tamp the hole with moist unfrozen soil. When the backfill freezes, it should 
hold the anchor rod securely in place. Do not apply the load to the anchor rod until the rod has been 
frozen in place for at least 24 hours. 


d. Test permafrost anchors for their required holding strength before the final load is applied. 
14. Installation of expanding rock anchors. 


a. Determine the ground location for the proposed guy. Drill a 2-inch (5.08 cm) hole, 12 inches 
(30.48 cm) deep, for the anchor. Drill this hole in line with the proposed guy. Where the solid rock is 
below the ground surface, remove soil down to the rock surface before drilling. In this case, it will 
probably be necessary to use a longer anchor rod. 


b. Assemble the rock anchor and the anchor rod. 


c. Lower the anchor rod and rock anchor into the anchor hole (Figure 2-22). Place a metal bar 
through the eye of the anchor rod and use it as a wrench to turn the anchor rod until the anchor is firmly 
expanded into the sides of the drilled hole. Backfill the anchor hole. 


d. In rock, drill the anchor hole so the anchor will form a 90-degree angle with the proposed 
guy. The eye of the anchor rod should not extend more than 1 inch (2.54 cm) above the rock. In soft or 
shattered rock, it may be necessary to pour concrete into the anchor hole to prevent the rock from 
crumbling when the load is applied to the anchor. The holding power of the anchor should be tested 
with a pole jack before the final load is applied. 
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90° ANGLE 


ANCHOR ROO 


Figure 2-22. Installation of rock anchor. 


15. Guy strand clamps. 


a. Types of clamps. Three types of strand clamps (Figure 2-23) are used to secure the ends of 
guy strands. They are bolt, automatic-locking clevis, and the automatic-locking connecting types. 


(1) The bolt-type strand clamp, which has two grooves for the guy strand, is made in one- 
and three-bolt sizes. These clamps may be used to secure the end of a guy strand to the main part of the 
guy, or to connect two ends of strand coming from opposite directions. 


(2) The automatic-locking, clevis-type clamp consists of a U-shaped bail; a yoke; and a cone- 
shaped, self-locking strand vise. The strand vise is designed to permit a strand to pass through the vise 
in one direction only. The vise automatically locks to prevent the strand from being pulled back through 
the vise. The clevis-type clamp may be used to attach one end of a strand to a thimble eyebolt, anchor 
rod, or strain insulator. 
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CONNECTING-TYPE 
AUTOMATIC-LOCKING 
STRAND CLAMP 


Figure 2-23. Types of strand clamps. 

(3) The automatic-locking, connector-type clamp consists of two self-locking strand vises 
faced in opposite directions and installed in a single tubular housing. This connecting-type clamp may 
be used to connect the ends of two guy strands extending in opposite directions. 

(4) Loose ends of the guy strand, after guys are installed, must be firmly served to the guy 


(Figure 2-24). 
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NUMBER .109 IN 


GALVANIZED WIRE PG 2 WRAPS 
: 5 WRAPS 


Figure 2-24. Served end of installed guy stand. 
b. Installation of bolt-type strand clamps. 

(1) Position the tail of the guy parallel to the main part of the guy. Loosen the nuts on the 
clamp. Place the tail of the guy into one groove of the clamp. Allow the desired length of tail to extend 
beyond the clamp. If more than one clamp is required, allow additional space for the camps. When 
more than one clamp is required, butt the clamps solidly together. 

(2) Place the main part of the guy strand, or the guy end coming from the opposite direction, 
into the second groove of the guy clamp. Tighten the nuts on the clamp to hold the guy stand firmly in 
place. Be sure the beveled (chambered) side of the clamp nuts bear against the clamp. Tighten the 
clamp nuts again, after the guy is under tension. 

c. Installation of the clevis-type, automatic-locking strand clamps. 


(1) Disassemble the clamp to obtain its three component parts (bail, yoke, and stand vise). 


(2) Pass one end of the bail through the eye of the thimble eyebolt, anchor rod, or stain 
insulator to which the guy is to be attached. 


(3) Force the ends of the bail together until the yoke can be placed over the bail ends. 

(4) File off any burrs on the end of the guy strand. Pass the end of the guy stand through the 
opening in the small end of the stand vise. Pass the stand completely through the vise. Allow the strand 
end to extend beyond the large end of the vise at a maximum of 3 inches (7.62 cm). 


d. Installation of connecting-type, automatic-locking clamp. 


(1) File any burrs or deformed edges from the end of the guy strand to be connected. 


2-27 SS0439 


(2) Place one of the guy ends into the hole at one end of the clamp. Push the strand into the 
clamp until the strand end reaches the center strap in the clamp. 


(3) Repeat the procedures listed in paragraph (2) above to install the end of the other guy 
strand in the other end of the clamp. 


e. Serving ends of guy strand. When bolt-type clamps are used to secure a guy strand, the guy 
ends must be served (Figure 2-24). Number .109 inches (2.77 mm) galvanized iron wire should be used 
for the serving wire. To serve the end of the guy, place five tight wraps of the serving wire around the 
guy end and the main guy strand and continue with two tightwraps of the serving wire around only the 
main guy strand. Guy clips may be used in place of serving. 


16. Positions of guys on poles and struts. Guys must be attached to poles or struts by the eyebolt 
method or by the wrap method. The eyebolt method is preferred. The wrap method should be used only 
when eyebolts are not available. 


a. Number and type strand camps required. The number and type of strand clamps for use in 
attaching guys to poles and struts depends upon the size of the strand. 


b. Sizes of thimble eyebolts. The length of the thimble eyebolt selected for use at any guy 
location depends upon the diameter of the pole or strut at the point of guy attachment. The diameter of 
the thimble eyebolt selected for use at any guy location depends upon the size of the strand. 


c. Guy position on poles. Side guys are placed under the even-numbered crossarms. Head 
guys are placed under the odd-numbered crossarms. This arrangement minimizes interference between 
guys, cables, and line wires. If cable and wires are dead ended from opposite directions on the same 
pole, only the difference in load needs to be head guyed. However, if the cable and wire are separated 
more than 4 feet, guy each separately. The point of guy attachment to the pole should be approximately 
4 inches (10.16 cm) below the crossarm. 


d. Guy positions when additional ground clearance is desired. When additional ground 
clearance is required, side guys may be placed under the odd-numbered crossarms. When this is 
necessary, head guys placed on the same poles should be placed under the even-numbered crossarms. 


e. Guy positions at cable corner poles. The positions of guys on a corner pole will vary with 
the number of guys required and the side of the pole on which the cable is supported. 


(1) When a side guy is to be placed on the opposite side of the pole from the cable, a bent- 
thimble eyebolt can be used as the cable suspension bolt. When the guy and cable suspension strand are 
on the same side of the pole, locate the guy so there is a minimum clearance between the nearest 
hardware of the guy and that of the suspension stand. 
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(2) When a side guy is to be placed on the side of the pole opposite the cable, use the same 
thimble eyebolt to attach both the guy and the cable suspension clamp. 


(3) When a head guy and a side guy are to be placed on the same pole, position the head guy 
above the cable suspension stand. 


(4) When the separation between two cable suspension strands on the same pole is more than 
4 inches (10.16 cm), separate guys must be placed for each cable. 


17. Installation of strain insulators. Stain insulators are placed in guy strands whenever it is 
necessary to break electrical conductivity of the guys. The location of strain insulators will be specified 
in the detailed plan. Strain insulators may be installed in the guy strand before securing the guy strand 
to the pole or strut. 


a. Number of strand clamps. Strand clamps are used to secure one guy strand to the strain 
insulator. The number and type of strand clamps for use with the different size strands are identified in 
the detailed plan. 


b. Single strain insulators. Install single strain insulators with bolt-type and clevis-type 
automatic-locking strand clamps as shown in Figure 2-25 and Figure 2-26. 


END OF GUY SERVED 


A sre 


Je INSULATOR 
APPROXIMATELY 15 CM (6 IN ) 


INSULATOR 


Figure 2-25. Installation of single strain insulators. 
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Figure 2-26. Installation of a single strain insulator 
with clevis-type, automatic-locking strand clamps. 


c. Strain insulators in series. Install series strand insulators with 3-bolt strand clamps and 
clevis-type automatic locking strand clamp as shown in Figure 2-27. 


18. Tensioning guys to anchors and struts. A chain hoist or a block and tackle may be used to 
tension guys to anchors and struts. 


a. Guys at anchors (Figure 2-28). 


(1) Pass the end of the guy strand through the eye of the anchor rod. Attach a strand grip to 
the end of the guy strand and position this strand grip close to the eye of the anchor rod. Attach a 
second strand grip to the main part of the guy, high enough on the guy to permit the removing of all 
slack from the guy. 


(2) Attach the chain hoist or blocks and tackle between the strand grips. Take up on the 
chain hoist of tackle until all slack is pulled out of the guy. Secure the guy to the anchor. Remove the 
pulling equipment and then serve the end of the guy. 

b. Guys at struts. Pull up guys to struts as follows: 
(1) Struts should be guyed with an anchor guy before placing any strain on the pole-to-strut 


guy. Pass the end of the guy through the thimble eyenut and pull out as much slack from the guy as 
possible. Temporarily secure the guy in this position with a three-bolt strand clamp. 
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CONNECTING STRAND 


3-BOLT STRAND CLAMP 
APPROXIMATELY 15M we 


Figure 2-27. Installation of two strain insulators in series. 


(2) Attach one strand grip to the end of the guy and another to the main part of the guy. 
Attach the chain hoist or block and tackle between the two strand grips. 


(3) Remove the temporary three-bolt clamp and take up on the hoist or block and tackle until 
all slack is removed from the guy. If necessary, hold the guy in place temporarily by means of the three- 
bolt clamp and adjust the position of the strand grip on the main part of the guy to take up additional 
slack. Secure the guy to the strut with the three-bolt clamp. Remove the pulling equipment and serve 
the end of the guy. 


19. Installation of metal guy shields. Metal shields should be installed on the lower end of anchor 
guys when the guys are exposed to pedestrian or animal traffic. In general, shields are not placed on 
guys that are protected; for example, those close to buildings or fences. 


a. Installation of metal guy shields. 


(1) Place the metal shield over the anchor rod and guy. Fasten the hook on the lower end of 
the shield around the anchor rod. Pass the bolt for the lower clamp of the shield through the eye of the 
guy strand. If a clevis-type, automatic-locking strand clamp is used to attach the guy to the anchor rod, 
pass the lower clamp bolt of the shield through the bail of the clevis-type clamp. Adjust the position of 
the clamping plate and tighten the nut on the clamp bolt. 
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Figure 2-28. Tensioning a guy at an anchor to be 
secured with a strand clamp. 


(2) Pass the bolt for the upper clamp of the shield through the hole in the shield. Place the 
clamping plate and the nut on the clamp bolt. Be sure the guy strand is between the clamping plate and 
the shield. Adjust the position of the clamping plate in accordance with the size of the guy strand and 
tighten the nut on the clamping bolt. 


b. Painted guy shield. If guy shields are used on guys near crosswalks, driveways, or other 
locations in which there is heavy traffic, the guy shields should be painted white. Wash the galvanized 
surface to be painted with cider vinegar, apply a primer coat of oil and lead base paint, and then within 
about 96 hours, apply a coat of white enamel paint. 
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PART C - GROUNDING AND ISOLATING EXPOSED GUYS 
dh, Guys that are exposed to power line voltage of more than 300 volts must be electrically protected 
by either grounding or isolating the guy. The detailed plan will specify which guys should be 
electrically protected and whether the guys should be grounded or isolated. 


2. Definitions. 


a. Zone of exposure is the area surrounding any power conductor. The zone of exposure 
extends upward from the ground level to include all points above and below the power conductor. 


b. Exposed guy. Any guy that- 


(1) Extends into or through the zone of exposure of power circuits with voltage exceeding 
300 volts. 


(2) Is electrically connected to an exposed guy on the same pole. 


c. Electrically connected guys. A guy that is connected by direct attachment or by means of a 
mounting bolt, anchor rod, ground wire, bonding strip, or other metal part to an exposed guy or wire. 


3. Grounding guys. Exposed guys are grounded by making an electrical connection between the 
guy and a suitable ground. The term ground, in electrical systems, refers to a low impedance path to the 
earth for the return of electrical current through the earth to the generator or source of electrical power. 


a. Types of grounds for exposed guys. A multigrounded neutral power conductor is a suitable 
ground for guys that are exposed to any power line voltage. 


(1) A continuous communications cable suspension strand that is systematically and 
effectively grounded is suitable for grounding guys that are exposed to any voltage. 


(2) A ground rod or rods, driven into the earth near the base of the pole with the exposed 
guy, may be used when other types of grounds are not available. This type of ground should be used 
only when specified in the detailed plan. 


b. Methods of grounding exposed guy. The method for grounding an exposed guy depends on 
conditions at the guy locations. A good electrical connection must be provided between the guy and the 
desired ground. 


(1) If the same bolt is used to attach the guy and the cable suspension stand to the pole, the 
guy is electrically connected to the suspension strand. 
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(2) If the same anchor rod is used for an uninsulated power guy that is electrically connected 
to the multigrounded neutral power conductor, the exposed guy is grounded. 


(3) When an electrical connection to the desired ground is not provided by the construction at 
the guy location, a bare copper ground wire (number 6 AWG) must be connected between the exposed 
guy and the ground. This ground wire may run from the exposed guy directly to the desired ground, or 
it may be connected to a vertical ground wire run or other attachment that is electrically connected to the 
desired ground. 


(4) Use a strand clamp to attach the ground wire to the guy strand or cable suspension strand. 
Before inserting the end of the ground wire in the strand ground clamp, bend the end of the wire to 
double the bearing area in contact with the stand. Clamp the ground wire to the eye or neck of the 
exposed guy. When a ground wire is to be clamped to the cable suspension strand, position the clamp 
close to the cable suspension clamp. 


(5) Staple the ground wire to the pole as required. Staples for vertical runs of the ground 
wire should be spaced about 18 inches (46 cm) apart. When a ground rod is used, the ground wire that 
is run from the pole to the ground rod must be placed underground. Splice the ground wire with the 
wire on the ground rod with a compression sleeve joint or a soldered connection. 


4. Isolating guys. An exposed guy can be isolated by installing strain insulators on the guy to 
prevent any electrical connection between the exposed section of the guy and the earth, or with the pole 
and pole attachments. The procedure for installing strain insulators is discussed in paragraph 17 of Part 
B. 


a. Selection of strain insulators. The size and number of strain insulators to be used in isolating 
exposed guys depends on the size of the guy strand and the voltage to which the guy is exposed. 


(1) The mechanical and dielectrical strengths of the different strain insulators are listed in 
Table 2-4. The mechanical strength is listed in terms of the maximum size guy strand that may be 
insulated by the strain insulator. The dielectric strength is listed in terms of the maximum voltage to 
which the guy may be exposed. 


(2) The mechanical strength of a strain insulator cannot be increased. However, the 
dielectric strength (insulation resistance) can be increased by installing two or more strain insulators in 
series. For example, if a 10M guy strand is exposed to a voltage of 17,000 volts, the guy strand can be 
replaced by a single 5 1/2-by-3 3/8-inch (13.97-by-8.57 cm) strain insulator or two 3 1/2-by-2 1/2-inch 
(8.89-by 6.35 cm) strain insulators. 
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Table 2-4. Mechanical and dielectrical strength of strain insulators. 


Overall dimensiom Maxiwam sizeof Maxiaem voltage 
Length Diameter guy strand tewhich gvy 
InN (cM) IN (cM) iN (Mia) may be exposed 
332 16.89) 212 635) 10M 38 9.52) 13,000 V 
412 11.43) 278 (730) 16M 7/6 f11L1n) £6,000 V 
$12 0357) 338 «sn SM «12 {12-70} 22,000 V 


b. Location of strain insulators in exposed guys. Whenever practicable, locate strain insulators 
in exposed guys outside the zone of exposure. 


(1) Locate the strain insulators at least 8 feet (2.43 m). 


(2) When the guy is exposed to a power line by being attached to a jointly used pole, do not 
use a strain insulator near the top of the pole. The effect of a strain insulator is nullified if it is within the 
zone of exposure. 


PART D - PROTECTING POLES AGAINST LIGHTNING 


i General. The installation of lightning protection wires on poles is generally confined to areas 
where there is a possibility of severe lightning. The pole locations where lightning protection must be 
installed will be specified in the detailed plan. Bare copper or copper-steel wire may be attached to the 
pole by means of galvanized staples to provide lightning protection. The staples are spaced every 18 
inches (46 cm). The location of the vertical run of the protection wire on the pole depends on the types 
of attachments on the pole. On poles carrying open wire, only the vertical run usually is located on the 
face of the pole and just clear of the crossarms. On poles carrying cable only, the vertical run usually is 
located on either the face or the back of the pole. For lightning protection purposes, poles supported by 
pole-to-tree or pole-to-pole guys are considered to be unguyed poles. 


a. Installation of lightning protection on poles supporting open wire only. 
(1) Extend the protection wire down from the roof of the pole on the side of the pole opposite 
the proposed vertical run. Run the protection wire up over the roof of the pole and down the pole to a 


point above ground level. Cut the wire at this point. Keep the wire straight and flush against the pole. 
Attach the wire to the pole with staples. 


2-35 SS0439 


(2) Form a right-angle bend in the protection wire about 1/2 inch (1.27 cm) from the ground 
end of the wire. Drive the bent end of the wire into the pole. Place the last staple about 2 inches (5.08 
cm) above the end of the wire. 


b. Installation of lighting protection on poles supporting cable only. 


(1) Attach the vertical run of protection wire to the pole, as described in paragraph a above. 
Run a short connecting length of protection wire around the pole from the cable-suspension strand 
mounting hardware to the vertical protection wire run. Loop one end of this connecting wire under the 
square washer and behind the cable suspension clamp or supporting strap. The other end is bent to run 
down along and to bear against the vertical run for a distance of about 4 inches (10.16 cm). A 4-inch 
(10.16 cm) separation is required between the connecting wire and the lead cable. 


(2) Staple the connecting wire to the pole. Where the connecting wire and the vertical wire 
run together, drive the staples over both wires to maintain the contact between the wires. 


c. Poles supporting both cable and open wire. On unguyed poles carrying both cable and open 
wire, install lightning protection wire as described in paragraphs a and b above. 


Zz, Protection of anchor guyed poles. 
a. Poles supporting open wire. 


(1) If the guy and the guy mounting hardware in contact with the guy are above the second 
crossarm position, no lightning protection wire is required. 


(2) Ifthe guy and the guy mounting hardware are below the second crossarm position, install 
lightning protection wire from the top of the pole down to a point above and in a direct line with the guy 
mounting hardware. Bend and drive the ends of the protection wire into the pole and staple the 
protection wire as previously described. 


b. Poles supporting cable only (guy above cable). 


(1) If any part of the guy or the guy mounting hardware is within 18 inches (45.72 cm) of the 
pole top, no protection wire is required. 


(2) If the guy and the guy mounting hardware are more than 18 inches (45.72 cm) from the 
pole top, install lightning protection from the top of the pole down to a point above and in a direct line 
with the guy mounting hardware. Bend and drive the ends of the protection wire into the pole, and 
staple the protection wire as described in paragraph 1 above. 
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c. Poles supporting cable only (guy below cable). When the guy is below the cable, install 
lightning protection wire from the pole top down to a point above the guy mounting hardware. Bend 
and drive the ends of the protection wire into the pole. Staple the protection wire as previously 
described in paragraph 1a. Install a connecting wire from the square washer of the cable suspension 
clamp to the vertical run of the protection wire. 


d. Poles with guy-to-strut and strut-to-anchor guys. If the separation between the pole-to-strut 
guy and the- 


(1) Anchor guy is less than 4 inches (10.16 cm) at the strut, install lightning protection wire 
on the strut in the same manner as that described for an anchor-guyed pole in paragraph b above. 


(2) Strut-to-anchor guy is more than 4 inches (10.16 cm), install lightning protection wire on 
both the pole and the strut in the same manner as that described for an unguyed pole in paragraph la. 
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LESSON 2 
PRACTICE EXERCISE 


The following items will test your grasp of the material covered in this lesson. There is only one correct 
answer for each item. When you complete the exercise, check your answer with the answer key that 
follows. If you answer any item incorrectly, study again that part of the lesson which contain the portion 
involved. 


a Safety and economy are important considerations when placing anchors and guys. What 
additional consideration must be made? 


A. Nearness to roads 

B. Nearness to buildings 
C. Nearness to fences 
D. Overall appearance 


2. What is Class 1 soil? 
A. Hard rock 
B. Shale or sandstone 
C. Firm moist sail 
D. Loose dry soil 
3: What is the preferred item to use when installing an anchor in permafrost? 
A. Drilling machine 
B. Dynamite 
C. Live steam 


D. Digging bar 
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4. What is the angle needed for the guy when installing plate anchors? 
A. 30 degrees 
B. 45 degrees 
C. 60 degrees 
D. 75 degrees 


5. The bolt-type strand clamp is made to hold the guy wires with bolts. How many bolts does the 
clamp normally use? 


A. One and two 
B. One and three 
C. Two and three 
D. Two and four 
6. In drilling the anchor hole in rock, what should be the angle for the proposed guy? 


A. 30 degrees 
B. 45 degrees 
C. 60 degrees 


D. 90 degrees 


ve What is the minimum strength in pounds of the 10M guy suspension strand? 
A. 2,400 
B. 6,000 
C. 11,500 
D. 10,000 
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8. Which type of guy is used if the pole has a pull of 2 feet or more under most conditions? 
A. Head guy 
B. Side guy 
C. End guy 
D. Corner guy 
9. Which method is preferred when attaching a guy to a telephone pole? 
A. Eyebolt method 
B. Wrap method 
C. Pass through method 
D. J-hook method 
10. What is a suitable ground for a guy on a communications pole? 
A. Neutral power conductor 
B. Ground rod 
G Grounded suspension strand 
D. Grounded conductor on the pole 


11. Howare guys isolated? 


A. 


B. 
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Through the use of isolators 
Through the use of insulators 
Through the use of special strands 


Through the use of dielectrics 
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12. ‘You are installing lightning protection on a pole using copper wire. 


location/separation of the staples? 


A. 


B. 


12 inches 


16 inches 


18 inches 


22 inches 
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What is the normal 
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Item 


11. 


12. 
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LESSON 2 


PRACTICE EXERCISE 


ANSWER KEY AND FEEDBACK 


Correct Answer and Feedback 


D. 


A. 


C: 


Overall appearance (page 16, para 3) 

Hard rock (page 15, para 2a(1), and Table 2-2) 
Live steam (page 24, para 13a) 

45 degrees (page 20, para 6b) 

One and three (page 25, para 15a(1)) 

90 degrees (page 24, para 14d) 

11,500 (page 2, Table 2-1) 

Side guy (page 6, par 3a) 

Eyebolt method (page 28, para 16) 

Grounded suspension strand (page 33, para 3a(1)) 
Through the use of insulators (page 34, para 4) 


18 inches (page 34, para (5)) 
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LESSON 3 
INSPECTION 


Critical Task: 113-588-1003 


OVERVIEW 
LESSON DESCRIPTION: 


In this lesson you will learn about maintenance on telephone poles. You might wonder just what 
maintenance is needed, but you will agree afterwards that it is very important. 


TERMINAL LEARNING OBJECTIVE: 


There is no terminal learning objective for this lesson. 


INTRODUCTION 


Telephone pole maintenance is very important. The pole dries out. This must be detected since strong 
winds could cause it to break at a weak point. Termites, other bugs, and ants are other problem areas for 
the Wire Systems Installer. These create unseen problems and must be detected to ensure the pole 
remains erect for a long time. 


Records of where poles are located, when they were installed, and the type and size of the pole used are 
very important. Within this subcourse, you will be given information on pole line records that must be 
maintained by the person or persons installing the telephone poles. 


You, the Wire Systems Installer, are the maintainer and the record keeper for telephone poles and 
associated equipment. 

PART A - POLE LINE PATROLLING AND INSPECTION 
i General. Poles, guys, and braces require a careful and continuous preventive maintenance 
program to prevent deterioration of the line and eventual line failure. Exposure to weather and 


interference by construction activities, electric light and power circuits, trees, vehicles, and so forth, 
make the plant vulnerable to service interruption. 
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2 Routine patrol inspection. Pole line patrols should be set up to inspect pole lines and to correct 
faulty conditions. Frequency of inspection would depend on the age and type of plant. In some areas, 
cable should be completely inspected every 2 years; in other areas, annually and in combat zones, more 
frequently. 

a. Inspection crew qualifications. Inspection crews should- 

(1) Be familiar with safety precautions. 
(2) Include at least one experienced person. 
(3) Be equipped with all necessary tools for minor or temporary repairs. 

b. General inspection instructions. Make inspections of poles and fixtures from the ground, 
except where an obvious defect indicates a need for climbing. The following types of poles may require 
inspection off the ground: 

(1) Terminal. 

(2) Test. 

(3) Dead end. 

(4) Reverse (buck) crossarm. 
(5) Side lead termination. 
(6) Long-span. 

(7) Railroad crossing. 

(8) River crossing. 


(9) Poles sinking in soft footing. 


c. Pole inspection. Do not climb poles of doubtful strength until they are tested. Inspect poles, 
struts, and pole braces for the following defects: 


(1) Decay at the ground line. 
(2) Exposed decay pockets. 
(3) Insect and woodpecker damage. 


(4) Splits, shakes, and checks. 
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d. Pole tests. Test a pole of questionable strength by rocking it at right angles of the line with a 
pike pole, held at about a 45-degree angle. If the pole cracks or breaks, mark it for replacement. Such 
poles must not be climbed until adequate temporary guys have been placed. 


e. Guy inspection. Inspect guys for tightness; missing, cracked, or broken strain insulators; 
loose or missing clamps; and damaged guy shields. 


3: Records of inspection. If standard inspection forms are not available to record the results of a 
pole line patrol inspection, be sure the following information is recorded and preserved as a permanent 


record: 


a. Designation of installation or name of exchange, dates covering the inspection, and the name 
and official title of the person in charge of the crew. 


b. Designation, or area description, of the main cable or side cables, or both. 

c. A typical record is shown in Table 3-1. Be sure to provide complete information. 

d. The corrective action necessary should be entered under the column headed "Notes"; for 
example, guy clamps tightened, broken insulator on pin 7 replaced, or placement of a temporary guy to 


strengthen pole, and so forth. 


Table 3-1. Record of inspection. 


Pole No. Pole Brace 


C4302 x 
No. 47 

C4517 

Push Brace 
C4601 

C4602 
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PART B - INSPECTION OF POLES 


he Inspection of poles above ground. Inspect the condition of poles above ground as indicated in 
Part A. 
2: Tools. In addition to the tools normally required (framing chisel and hatchet), the following 


special tools are necessary: 


a. Increment borer. The increment borer is used to determine the condition of the interior of the 
pole. It consists of a handle, a bit, and an extractor. 


b. Measuring scale. The steel scale is used to make accurate measurements of the decayed and 
sound wood in the borings. It is also used to measure the width and depth of decay pockets. 


c. Pole prod. A standard screwdriver is used as a probe to check the amount of decay. 


3: Boring procedure. To prevent injury to the cutting edge of the borer, remove dirt and grime from 
the surface of the pole at the point selected for boring. Be sure the decayed wood is not compressed by 
forcing the bit too rapidly. 


a. Bore at right angles of the pole surface. Bore to the center of the pole. Use the extractor to 
remove the core from the pole. Do not remove the core from the extractor until the examination of the 
core is complete. 


b. Whenever a hole is bored in a pole and it is determined that replacement of this pole is not to 
be recommended, carefully plug each hole by driving a creosoted dowel into it. 


4. Inspection of poles below ground line. Remove the earth from around the pole to permit easy 
inspection of the butt from below the ground line. In addition, dig a hole in the ground at the face to 
permit use of the increment borer. 


Di Restoration after inspection. When the inspection is completed, replace the earth and make a 
mound of dirt around the butt of the pole. If there is not enough dirt to form a mound, obtain additional 
earth and use it for this purpose. 


6. Inspection of pole decays. After completing the visual inspection, measure the good wood 
remaining in decayed poles. The rate of ordinary decay is approximately 1/2 inch (1.27 cm) of 
circumference per year in untreated poles. Poles which are infested with ants or termites will deteriorate 
more rapidly. 


a. Preparation for measurement. Remove all completely decayed wood. Avoid damage to the 
treated portion of the poles and sound wood. Partial decay is a change in the composition of the wood 
that reduces the strength of fibers, but still provides a substantial portion of the original strength. Do not 
chop away good wood to expose a decayed pocket. Explore it with the borer. 
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b. Location of hollow hearts. Tap each pole at various points.. Start at a point below the 
ground line and move up 4 or 5 feet (1.22 or 1.52 cm). Use a standard hammer to determine whether or 
not there are hollow hearts or enclosed pockets in the pole. If hollow hearts are found, locate the place 
where the shell is thinnest and determine the thickness at that point. To do this, use a borer. If enclosed 
pockets are found on one side of the pole, determine their extent by sounding, boring, and measuring the 
depth of the pocket. 


c. Poles that are surrounded by concrete or pavement should have a visual inspection and 
sounding. This should help to indicate decay, hollow hearts, and enclosed pockets. 


d. Measurement of decayed pole circumference. After the decayed wood is removed, measure 
the minimum circumference of the pole with a steel tape and put this information on the record of 
inspection. 


e. Results of your inspection should be turned in to your supervisor upon return. The engineers 
can then evaluate your inspection and determine the action to be taken with respect to a particular pole. 


PART C - POLE TREATMENT 
Apply ground-line treatment to poles only where specified by the project engineer. Ground-line 
treatment is not intended for use on pressure-treated poles, or on poles that previously have been brush- 
treated, spray-treated, or ground-line treated. Ground-line treatment is not applied if the condition of the 
pole does not justify it. 
a. Tools and materials required. 

(1) A 2-gallon (7.56 liter) spout can is to be used in pouring treatment around the pole. Ifa 
sprinkler can is used, remove the sprinkler head and flatten the tip of the pouring spout so it will pour a 
flat, fan-shaped stream. 


(2) Be advised creosote treatment should not be used. 


(3) Commercial sodium fluoride in 1 pound (453.60 gram) containers. Each pole requires 1 
pound. 


(4) Wooden dowels for plugs 3/8 inch (.95 cm) in diameter, to be used for plugging holes 
made by the increment borer, when used for treating carpenter ant galleries. 


b. After inspection and before starting the backfilling, distribute 1 pound (453.60 g) of 


commercial sodium fluoride against and around the pole at the bottom of the excavation. Avoid 
unnecessary contact with the chemical. Bury the container in the excavation. 
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PART D - POLE RECORDS 


Pole records provide pole line information that is required by engineers and maintenance force. These 
records consist of the following three parts: 


a. The pole section records, which show the location, length, and class of each pole, and the 
location, size, and lead of each guy at each pole supporting the distribution plant. 


b. The pole data sheet, which provides detailed information on the individual poles shown in 
the pole section records. 


c. The pole line record which lists the data of trunk and long-distance lines (as distinguished 
from distribution or exchange plant pole lines). The pole line record combines the information recorded 
on the pole section record and the pole data sheet for the exchange plant. This can be done conveniently 
with pole line records, because the long straight runs and relatively few branches of long-distance lines 
are much less complicated than short runs with many branches and off-branches, which is characteristic 
of the exchange plant. 
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LESSON 3 
PRACTICE EXERCISE 


The following items will test your grasp of the material covered in this lesson. There is only one correct 
answer for each item. When you complete the exercise, check your answer with the answer key that 
follows. If you answer any item incorrectly, study again that part of the lesson which contains the 
portion involved. 


1. What is the rate of ordinary decay in a pole per year? 
A 2/4 inch 
B. 1/2 inch 
C. 3/4 inch 
D. 1 inch 
2: What is a good treatment to spread at the base of a pole? 
A Creosote 
B. Lime 
G. Sodium 
D. Sodium fluoride 
ca From which position do you inspect poles and fixtures? 


A. At the fixture 
B. Halfway up the pole 
C. From a truck 
D. From the ground 
4. After boring a hole to check for decay, what step must you take? 
A. Mark it with paint 
B Make a record of it 
C. Plug it with a creosote plug 
D Plug it with a dowel 
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Item 
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LESSON 3 


PRACTICE EXERCISE 


ANSWER KEY AND FEEDBACK 


Correct Answer and Feedback 


B. 


D. 
D 


O 


1/2 inch (page 4, para 6) 
Sodium fluoride (page 5, Part C, para a(3)) 
From the ground (page 2, para 2b) 


Plug it with a creosote plug (page 4, para 3b) 
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